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It is a great pleasure and privilege to welcome the members 
of the Twelfth Annual Congress of the International Astronautical 
Federation to Washington. Many members of adhering orgavrizations 
in the United States have gathered at this f irst  meeting of the Federation 
in this country to greet their colleagues from other countries and to 
join in discussions of scientific, technical, legal, and social progress 
in that great human adventure, the exploration of space. We hope that 
you may participate not only in the -many formal sessions and social 
events but in the informal discussions md conversations which 
establish and strengthen personal friendships. Those of us from 
Washington hope that you will have a little time for visiting some of 
the many points of interest, including the Smithsonian Institution, 
in whose halls we meet this afternoon, and other scientific centers 
in and near the city. 

- 

As the astronomers continually remjxd us,  the exploration of 
space began centuries ago with the human eye as the sole instrument. 
Observed regularities in the apparent motions of the s ta rs  gave rise to  
the early clocks and almanacs. As science developed, new methods 
of measurement and more and more refined measuring instruments 
were developed. From the light and other electromagnetic radiation 
penetrating the earth's atmosphere, s t ronomers  through the centuries 
have gained a tremendous amount of laowledge about the size, distance, 
motion, chemical composition, temperature, and other physical proper- 
ties of the celestial bodies. 
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Today, following the pioneering work of Tsiopkovskii , Obert h, 
and Goddard azd the more recent large-scde development of rockets 
f o r  military purposes, man has at his disposal the means of sending 
instruments far out into space and of venturing himself f o r  short dis- 
tances to explore and to discover md t o  learn. In four years we have 
made a modest beginning md the pathway ahead is one to be followed 
by men of vision, courage, and faith. 

The word "exploration!! brings to rilind the great voyages of 
discovery of Columbus and Magellan over the broad oce"ans md of 
Peary a d  Scott across the forbidding icy wastes of the polar regions. 
For millenniums the explorer was restricted to the surface of the earth. 
But in the last century he left the earthls surface for the first time in 
a hot air balloon, soon rising to heights of a few miles. 
December 17, 1903, centuries after the first  legends of human flight, 
man left the surface in controlled flight in a relatively fragile vehicle 
of wood, wire,  and cloth which you may see in a nearby building. 
The exploration of space by unmanned vehicles began on October 4, 1957, 
when the first artificial satellite of the earth, a mm-made moon, was 
launched into orbit. So far m a  has sent no less  than 65 such artificial 
moons into orbit around the earth and four in orbit about the sun. The 
total weight of these objects is more than 330,000 kilograms (75 tons), 
not much compared with the weight of the moon, but an impressive 
beginning. 

Then on 

The International Astronautical Federation was founded in 1950. 
Article 1 of its first  constitution stated that "the I A F  shall exist to 
promote and stimulate the achievement of space-flight as a peaceful 
project. If The exploration of space by man is geographical exploration 
on a grand scale, if we may expand the meaning of the term "geographical. lf 
Our nearest neighbor, the moon, is about 385,000 kilometers (240,000 
miles) away, o r  roughly ten times the circumference of the earth. Venus 
is at a distance of about 1100 times the earth*s circumference. The first 
steps in accomplishing the first aim of the IAF  have been taken and the 
necessity of continuing manned exploration is widely recognized. 'Thus 
in a recent policy statement the Space Science Board of the National 
Academy of Sciences strongly emphasized that ffplanning for scientific 
exploration of the moon and planets must at once be developed on the 
premise that man will participate. . . . Man can contribute critic& 
elements of scientific judgment and discrimination in conducting the 
scientific exploration of these bodies which can never be fully supplied 
by his instruments, however complex and sophisticated they may become. ' I  
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The proposed new draft of the IAF constitution now pecding 
for  adoption at this meeting lists a s  the first objective "To adva.nce 
the development of astronautics f o r  peaceful purposes. This chmye 
gives recognition to the manner in which astronautics has actually 
developed in its f irst  fotlr years. In addition to activities in the manned 
exploration of space, great progress has been made in space science 
and technology and their application to practical use in weather, 
communication and navigation satellites as well as to the support of 
space-flight by man. The diversity of the titles of the papers included 
in the program of this congress il1ustra;ies the broad interests of the 
members of the Federation. 

L 

Great progress has been made in space science. Although this 
field is of primary interest to the Committee on Space Research of the 
International Council of Scientific Unions and to several of the individual 
international unions, the Federation has an interest in the results in 
relation to technology and the design of spacecraft fo r  specific purposes. 
The principal goals of space science a re  to investigate the earth 2nd its 
atmosphere and the influence of the sun upon the earth; to  study and 
understand the nature and history of the earth, the moon, the remainder 
of the solar system, and the universe; and to search for the presence 
of life outside the earth. 

The principal peaceful use, in addition to scientific investiga- 
tion, which has advanced greatly during the first four years,  is the 
application of weather satellites to global cloud observation and weather 
forecasting. During the week of November 13th the representatives of 
the meteorological services of more than 25 nations will assemble to 
participate in a workshop, in which these weathermen will observe the 
reception of cloud photographs from the current weather satellite, if 
it is still performing satisfactorily. They will be given practical 
training in the interpretation of the photographs, s o  that on returning 
home they will be able to make effective use of data transmitted to them 
in day-to-day forecasting. The use of satellites f o r  worldwide communi- 
cation looks equally promising. 

The IAF constitution lists four additional aims which a re  worthy 
of emphasis and comment in connectioli with the Congress which we are 
opening this afternoon. They may be summarized as: (1) widespread 
dissemination of technical and other information; (2) stimulation of 
public interest and support; ( 3 )  encouragement of paxticipation in 
research by international and national agencies and individuals; and 
(4) cooperation with international and national agencies on all aspects 0 

of the natural and social sciences related to astronautics and the peace- 
f u l  uses of outer space. 
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This Congress is a key factor in the proiript arid widespread 
dissemination of information on astronautics to the key scientists, 
engineers, and other professionals of the world. This process will 
be effective to the extent that space activities iire carried on in the 
open ana the results shared with the world community. Scientists 
Ad ecqheers  ,reed complete and detailed quantitative reporting. Tne 
interplay of free analysis and discussion by the leading research 
workers of the .world. leads to more rapid progress in every comtry 
because new results may appear mywhere within the tremendous 
range and scope of scientific and engineering knowledge underlying 
the exploration of space. 

L 

Space exploration has advanced from the realm of phantasy 
and dream through the stage of discussion of conceptual schemes to 
a demonstration of technical feasibility. Tne greatest needs of the 
immediate future are the stimulation of widespread public support 
nationally and internationally and the achievement of' cooperative 
efforts on a global scale. 

Widespread public support requires a major effort from all 
of u s  to interpret to people of many backgrounds not only the rlhowlr 
but also the Ilwhyll of space explor&.ion. To describe our objective 
merely in terms of a technical task, i. e . ,  to send a 3-ma-a expedition 
to explore the moon, fails to secure the support of many, particularly 
of my generation. We must explain again and again the role in a 
scientific and technological age of an activity which catalyzes and 
integrates the expansion of the frontiers of knowledge. The real  
values he in the major development, in science and technology 
applicable to do what man will in space rather than in the mere 
accomplishment of man setting foot on the moon. 

The large sums of money required in this effort a r e  not spent 
in outer space or  on the moon; they are spent in the factories, work- 
shops, and laboratories for salaries, materials and supplies. The 
new knowledge and experience a re  transferable to other areas of 
industry, as in the past in the development of the automobile, airplane, 
and nuclear reactor. Education will profit. Society will gain through 
the discipline of cooperation in a major task. We must convince the 
public that the exploration of space is an activity of critical importance 
f o r  the future of science, industry, education, and public welfare in 
every nation, and that funds s o  spent wi l l  return benefits maxy fold. 
Perhaps the lessons of the history of aeronautics may help. 
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Finally, a major goal of the IAF is international cooperaticn 
in astronautics. 
four years of the Space Age is the growth of international cooperation 
in space exploration on a wide scale. In zn international program 
under the Committee on Space Research of ICSU the first two coopera- 
tive satellite launchings will take place in the first half of calendar 
year 1962 and others will follow. At the last Congress in Stockholm, 
2 symposium on small sounding rockets revealed the interest in a d  
possibilities of sounding rocket prograrils a s  thz first  step in space 
exploration for  many countries, singly o r  in concert, who codd not as 
yet engage in satellite programs. As already mentioned many countries 
are  cooperating- in weather research associated with satellite observa- 
tions and several are  preparing to cooperate in studies of commpica- 
tion via the active 'communication satellites to be launched next year. 
Nineteen countries axe engaged in cooperative trac'king and data 
recording from satellites and space probes. There are Trowing 
activities in the exchange and training of personnel. I can testify 
from my own personal experience that international cooperation in 
the exploration of space does contribute to friendship and understanding 
among nations and that substantive scientific contributions come from 
the participants. 

Perhaps the most significant development in the first  

The IAF is an association of orgaaizations, each of whch is 
represented in the General Assembly. Within the I.AF there has been 
established the International Acade-my of Astronautics and an Interna- 
tional Institute of Space Law. These bodies are  composed of elected 
individual members and engage in meetings and colloquia on specialized 
topics, the making of awards, and publication. 

In closing these introductory remarks to the discussions which 
a re  to follow, I would emphasize the major importance of the role of 
the talented individual of vision who may come from any race or country. 
Every accomplishment of the human race must be preceded by the vision 
of that accomplishment in the mind of some individual. Many of you have 
read Irving Stone's '"The Agony and the Ecstacy, I t  a novel of Michelangelo, 
the sculptor. Before the rough lumps of marble can be transformed under 
the tools 2: the sculptor to reveal. the forms irflprisoned within it, the 
sculptor must see these forms with his mind's eye. So too with space 
exploration. Though finally implemented and realized by a large and 
higkiLy competent group of men, each worthwhile accomplishment is 
first a vision in the mind of some one man. The exploration of space 
requires many such men of vision to be identified and supported in the 
many nations here represented, s o  that we may proceed from vision to 
accomplishment. 

I hope that this Twelfth Congress will be outstanding in its con- 
tribution of the realization of the objectives set  forth in the constitdion 
of the Federation. ---------- 
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- Verify s t ruc tu . r a l  ir . tegri '~y of the vehicle s ~ L r T r a r f i e ,  
evelueting stress at c r f z l c a l  xcfien'r;s of flight and Ceter- 
minr;nz v ib ra t ion  and Sending values * 
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A t o t a l .  of about 610 channels ~f L-nformation w i l l  be tele- 
me'ie?ea f r o n  the SatGm vehicle Urmediateely prior t o  azd Curins this 
f l i g h t .  
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T-0 

Xemove l a s t  service structure pla-cfoyrn 

Remove service stbuc'cure 

Clear lzunch pzd area 

Secure launch c~ntrol cen te r  

Coqlete loading liquid oxygen (replenish to l i r ' t - o f f  

Pressurize various gneumatic systems 

Fis?ing caimiid! ar,d automatic  sequence 

R e t r a c t  long csb le  booz 

Ignition 
Phi;. engFnes are lgnited io- pairs  -- each -pair sbou'c a &-%a CldLth 

o f  2 secor-d after the previous  y i u . ,  AfJcer Pgni t ion  the  r~cke';; i s  
ha16 on ~ ' c s  lsunching pedestal u n t i l  pu.oger corc?ms'i;ion is achieved 

', ,Lx all enzines. The hold-domi pe-liod nomally will n o t  exceed 
d" four seconds. 
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The f i r s t  t en  Sa tu rn  P l i & t  boos t e r s  & r e  bei2g prociuced at 3S??C. 
L a t e r  o m s  will be  prochced. by a concractor now in process of Selec-Liioi? 
at NASA: s large rocke t  asse;:iQr p lan t  bt?fng estcblished at the  Hichoxd . 
Crdnence Plant, New Orleans, -2. 
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S r t ~ i r n  w i l l  G S ~  a l l - i n e r t i e i  gsiC.ar;ce e r!lor+e ~ & m n c e d  lardr/!are 
b e  intTod-ccad ii?i;o t h e  system as the  gd iCance nissioizs  becorn2 more 
delmandilz~:. CSjec'c of the guiS?ar,ce schene i s  'm provide a uf i iversa l  
system t k a k  is capable of perfomif ig  a vzrd.ty of mLssLon requirements 
p iaced  on t h e  veh ic l e  'GO meet pay lc ;~d  o b j e c t i v e s ,  This universzd. 
rruidance concept w i l l  allow a v a r i e t y  of pequixwxents with ii. miiziwm 
O. cnanzes 0 

Or'  

Iieert of the 2 i n a i  guidance scheme is a high-speed dlgital c o n p u x r  
inco-por+atins advanced techniques of & s i p  ar-d packzging and capable 02 
ncecing Sa ' cux  1 s high r e l i a b i l i t y  s t ~ n c k r d s  and d i f f i c t l l t  n l ss ions  in 
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X.L-S-4 has announced p lzns  ?ai' t h e  a c q L i s i t i o n  o f  s m e  80,000 
ac res  2o-r this expansion which covers  lands n o r t h  and wzst of 
p re sen t  C;pe f a c i l i t i e s .  

The p l a m e d  complexes wSl l  be a base fo-r maaned l u n s r  
;'lights and o the r  missions requiring zdvanced SctuFn and Xova- 
c lass  boos-Lex. 

Service Struc'c~lre -- Tke s e w i c e  structu~q is 310 f e e t  tall, 
T'c I has 'win legs  measuring 70 feet by 37 f e e t  a-l the  base, 
cen-Ler opening;, i n  which the  rocket i s  s i t u a t e d  during checkout, 
i s  56 f e e t  wide. 

The 
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.-. ~ ~ e d e s t ~ l  -- The pedestel is l o c a t ~ d  in the center or" tne -- -- 
laiinch ped. 
>=,c-destzl foundatiiol? contzins 43400 cuSic yare3 o f  concre te  2nd 
$30 tons of' s t e e l .  
center t o  f'0U.i. Tee'; zt the edges. 

Bolted to a E L ~ I ~  a t  t h e  t o p  of t h e  p e d e s t a l  are e i g h t  a:ei?~s, 
F ~ u r  2 ~ ~ 3  s q q o r t  a r m  m d  the  c'cher r o w  Sozh  suppoz+t the rocke t  
2nd r e s t r a i n  it fron 1ir"toTi' uxtil t h e  proper  b u m k g  condi tFon 
h a s  beer. achieved by a l l  e ight  Saturn engines. 
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it is 4.2 feet ~ q u a e  agd 27 Z e e t  high. The 

I t s  depth v a r i e s  fY.oiX eight f e e t  zt the  



I Skcinmin~ ---. Basin -- PI s k i x n i q  basin Ls located about 300 
feet Prcrn zhe edge o f  thz pad on ;he beach sLde. Tkis v z t  is 
usea  to collect ?-del which-might be spilled on the p d ,  thus 
preventifiz it from enter ing i- j~~;- izal  Cape ci+aina?e car,als. 
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RELEASE NO. 61-222 
October 7, 1961 

NASA H3QUESTS PROPOSALS ON SATURN S-IB STAGE 

The Xatfonal Aeronautics and Space Administr&fon today 
i n v i t e d  27 firms toisubmit  proposals  for t h e  p o s i t i o n  of prime 
c o n t r a c t o r  on an advanced Saturn boos te r  s tage ,  S-IB. 

Detailed documents s p e l l i n g  out t h e  scope of t h e  work were 
made a v a i l a b l e  to the  firms by NASA's Marshall Space F l i g h t  
Center, Huntsvi l le ,  A l a .  No preproposal conference i s  planned, 

It w i l l  have a t  l eas t  t h r e e  m i l l i o n  pounds of t h r u s t  -- double 
t ha t  of t h e  p re sen t  Saturn S-I  boos te r .  The u n i t  i s  t o  become 
t h e  f i rs t  s t age  of an advanced Saturn rocket  slated for u s e  i n  
t h e  n a t i o n s s  program of manned l u n a r  'explorat ion.  

Plans c a l l  f o r  t h e  S-I3 to be powered by two o r  more F-1 
kerosene/liquid oxygen engines each developing 1.5 m i l l i o n  pounds 
t h r u s t .  

The S-IB w i l l  be t h e  wor ld ' s  l a r g e s t  known rocket  u n i t .  

L 

The companies w i l l  have u n t i l  November 8 t o  submit t h e i r  
proposals, to Marshall. Evaluation w i l l  then  fo l low w i t h  re- 
s u l t i n g  recommendations t o  be made to t h e  NASA Administrator 
s o  t ha t  a firm can be se l ec t ed  i n  December. 

development of the  veh ic l e  and w i l l  perform production and t e s t i n g .  
The chosen c o n t r a c t o r  w i l l  p a r t i c i p a t e  i n  t h e  design and 

The boos ter  is, t o  be produced a t  N A S A ? s  new Saturn  launch 
v e h i c l e  assembly plant, New Orleans, t h e  former Michoud Ordnance 
Plant which w i l l  be r eac t iva t ed  s h o r t l y .  The i n i t i a l  Sa turn  S-I  
boos t e r  a l s o  w i l l  be produced a t  the  New Orleans p l a n t .  

NASA i n v i t e d  as p o t e n t i a l  off 'erers a l l  firms that obtained 
requests f o r  quotat ions o r t h e  S-I  cont rac t .  An S-I preproposal 
conference w a s  held a t  New Orleans September 26 and b i d s  on tha t  
p r o j e c t  are Cae October 16. 

- END - 
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RELEASE NO. 61-223 
SYNCOM DESIGN. AND OPERATION 

Design of the SYNCOM communication 
complete, the National Aeronautics and Space Administration 
announced today in disclosing pr&eliminary details of the, 
satellite's constructi<on and operation. 

satellite is nearly 

SYNCOM is an experimental active repeater communication 
satellite to be placed in a 24-hour orbit. 
launched from the Atlantic Missile Range at Cape Canaveral, Fla. 
in late 1962. SYNCON w i l l  be Used to relay telephone and 
telegraph communications over near Hemispheric distances. Early 
SYNCOX will not have the capability 'to relay television signals. 

It is to be 

These are some of the details on SYNCOM: 

It w i l l  be cylindrical, 25 inches high, 28 inches in 
diameter, and weigh about 55 pounds, excluding an attached solid 
propeliant rocket motor. This motor, called the apogee motor, 
will be used to inject the spacecraft into a circular near- 
synchronous orbit when the SYNCOM reachee zpogee (22,300 
miles) of the trajectory into which it is boosted by the 
three stage Delta vehicle. In addition, 10 small vernier 
rockets will be used to further correct the final velocity. 
Two nitrogen jets, will be employed to attain 8nd maintain 
required orientation and position, One jet is located on one 
end of the spacecraft about 12 inches to one side and thrusts 
paralleled with the spin axis. 
the side of the cylinder, and thrusts perpendicular to the 
spin axis. 
sylinder, provide information via telemetry, in real time, 
from which necessary adjustments in orbiting and orienting 
the satellite will be made by command from the ground. 

cells to supply power and charge nickel-cadmium batteries 
which will ppwer the satellite's instrumentation when it is 
not in sunlight. 
SYNCOY a "working" lifetime of one year, supplying 20 watts 
of power at 27.5 volts. 

.. 

The other jet is located in 

Solar sensing cells, located on the side of the 

The cylindrical shell will carry an array of 3960 solar 

The system is designed to give the 



There a r e  dup l i ca t e  te lemet ry  and communication, systems 
( inc luding  command systems). 
i n  event one system does n o t  operate properly.  The 
communications system opera tes  on a power of 2 watts. 

T h i s  i s  t o  provide a "spare" 

The s a t e l l i t e  w i l l  have two antenna systems. A s l o t t e d  
array antenna p r o j e c t i n g  from one end of the  spacec ra f t ,  will 
r ece ive  and t ransmi t  t h e  telephone and t e l eg raph  communications, 
Telemetry w i l l  be t r ansmi t t ed  v i a  f o u r  whip antennas.  These 
are a t t ached  at t h e  opposi te  end of t he  spacec ra f t ,  p r o j e c t i n g  
outward 90 degrees a p a r t  i n  t u r n s t i l e  fash ion .  

Communications s i g n a l s ,  telephone and te legraph ,  ~~$11 be 
s e n t  t o  t h e  SYNCOM on a frequency of 7500 mc. 
be amplif ied by a l igh tweight  t r a v e l i n g  wave tube and 
r e t r ansmi t t ed  t o  the ground on 1850 mc. Telemetry w i l l  be  
t r a n s m i t t e d  on 136 mc. 
data on the  a t t i t u d e  of t h e  s a t e l l i t e ,  information w i l l  be 
te lemetered r e l a t i n g  t o  t h e  s o l a r ' c e l l s ,  the  communication 
systems, j e t  r e a c t i o n  system, and spacec ra f t  temperature.  

The s i g n a l  w i l l  

I n  a d d i t i o n  t o  r e h y i n g  " r e a l  time" 

The SYNCOM w i l l  be s t a b i l i z e d  i n  o r b i t  by spinning it 
li-ke a gyroscope. I ts  s p i n  a x i s  will be perpendicular  t o  the 
p lane  of i t s  o r b i t  and gene ra l ly  will be North-South i n  r e l a t i o n  
t o  the B r t h .  Spinning, with t h e  c y l i n d r i c a l  p a r t  of the  
s p a c e c r a f t  always fac ing  &.rth, the s a t e l l i t e  w i l l  t r ansmi t  a 
c i r c u l a r  beam -- somewhat pancake i n  shape -- with i t s  "edge" 
always toward the earth.  .a 

SYNCOM w i l l  be placed i n  8 22,300-mile o r b i t  synchronous 
with the r o t a t i o n  of e a r t h ,  
s a t e l l i t e s  w i l l  no t  be i n  s t a t i o n a r y  o r b i t s ,  bu t  w i l l  move 
i n  an elongated f i g u r e  8 pat+,ern 33 degrees n o r t h  and south  
of t h e  equator  over a given log i tude  over the A t l a n t i c  
Ocean during i t s  24 hour per iod .  
p rope r ly  o r i e n t  the s a t e l l i t e ,  and maintain i t s  a t t i t u d e ,  
a s p e c i a l  c o n t r o l  system w i l l  be employed which was 
developed by t h e  Hughes A i r c r a f t  Company f o r  a l igh tweight  
s p a c e c r a f t .  

The f i rs t  s e r i e s  of SYNCOM 

To achieve t h i s  o r b i t ,  

The SYNCOM c o n t r o l  system w i l l  be employed a f t e r  t h e  
Delta has spun up t o  about 160 rpm and boosted t h e  space- 
c r a f t  t o  synchronous a l t i t u d e .  
t h i s  should occur off  the southeas t  coas t  of Afr ica  about 
5$ hours af ter  launch. 
s a t e l l i t e  then  w i l l  be f i r e d  t o  g ive  the veh ic l e  s u f f i c i e n t  
v e l o c i t y  t o  p l ace  it i n  a nea r ly  c i r c u l a r  synchronous o r b i t .  

A s  p r e s e n t l y  programmed, 

The apogee rocke t  motor i n  the 

- 2 -  



NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1 5 2 0  H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 ,  D .  C. 
T E L E P H O N E S :  D U D L E Y  2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: AeMe's 
Tuesday, October 17, 1961 

RELEASE NO, 61-224 

RANGER 2 TO BE LAUNCHED 

Ranger 2 will be launched by the National Aeronautics and 
Space Administration at Cape Canaveral, Fla., within a few days. 
It will be the second launching in the Ranger Series. Ranger I 
was launched from M R  on August 23 and placed in a low earth 
orbit. Although the flight was made in an environment f o r  which 
the spacecraft was not designed, it provided a good test of many 
spacecraft subsystems. 

Both Ranger I and 2 alae designed to develop and test basic 
spacecraft technology required f o r  lunar and planetary missions. 
These include an attitude stabilization system. based on celestial 
references (the sun and earth), a high-gain pointable antenna, 
an advanced communication system, the development of components 
able to operate for long periods in a space environment, and the 
calibration of solar cells in a apace environment, 

Ranger 2, like Ranger I, will carry many important scientific I 
experiments designed to study the nature and activity of cosmic 
rays, magnetic fields, and radiation and dust particles in space, 
along with an experiment which seeks to discover if the earth 
carries along with it a comet-like tail of hydrogen gas. 

Eight scientific experiment? are carried on Ranger 2. They 
are the work of scientists and engineers at the California Insti- 
tute of Technobgy, Goddard Space Flight Centers Jet Propulsion 
Laboratory, Los Alamos Scientific Laboratory, Naval Research 
Laboratory, State University of Iowa, and the University of Chi- 
cago. 

The Ranger project is part of the National Aeronaptfcs and 
Space Administration program to explore the moon and the planets. 
The Jet Propulsion Laboratory, operated for the NASA by Caltech, 
developed the Ranger spacecraft and i s  responsible for the execu- 
tion of'lurrent projects in the unmanned part of this program. 

The Ranger project is divided into three phases. The first 
phase is the development and testing of the spacecraft technol- 
ogy by Rangers I and 2. Like Ranger I, Ranger 2 will not be aimed 
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at the moon but will be sent off on a long trajectory into space, 
reaching more than half a million miles from earth before it 
returns to earth's atmosphere and burns up after a round trip of 
perhaps more than 50 days. 

The second phase of the Ranger project will start early next 
year and will include three Ranger spacecraft designed to place 
an instrumented capsule on the moon to measure and report to 
earth on the presence, or absence, of moon quakes. These Rangers 
also will take television pictures of the moon. 

In the third phase of the project, four Rangers will carry 
high-resolution television cameras designed to send back to earth 
fine-grain TV pictures of the lunar surface right up to the moment 
of impact. 

SPACECRAFT DESCRIPTION 

ba 
wi 
it 

Ranger 2 is slightly more than five feet in diameter at the 
.se of the hexagon and 11 feet long. In its cruise position, 
th its solar panels extended to collect energy from the sun, 

of which 261 is represented by the electronics, 121 is the scien- 
tific experiments, 50 is the solar panels, 125 is structure, and 
118 is launch-backup battery. 

is 17 feet in span and 13 feet long. Ranger 2 weighs 675 pounds, 

Rising from the hexagonal base are four struts:;and four 
diagonal braces made of aluminum which serve to support the 
scientific instrumentation. Ranger 2 has two radio transmitters 
and two ankennas, one an omnidirectional antenna at the front 
end of the spacecraft, and the second a high-gain directional 
antenna 4 feet in diameter at the base of the spacecraft, which 
will be aimed at the earth in order to permit more efficient 
transmission of data after Ranger 2 is well out in space. 

The solar panels are each approximately 10 square feet, and 
each contains 4340 solar cells to collect sun energy, making a 
total of 8680 solar cells on the two panels. They are expected 
to pick up enough solar energy to be converted into a minimum 
of 155 watts and a maximum of 210 watts, 

Because of the attenuation of solar energy by the earth's 
atmosphere, there is uncertainty as to precisely how much solar 
energy can be collected by the panels and converted into electri- 
cal energy. This uncertainty must be resolved before more com- 
plicated spacecraft carrying solar panels are sent out on different 
missions, some as far as Venus and Mars, so one of the experiments 
on board Ranger 2 include's four specially calibrated solar cells 
which will measure the characteristics of solar cells operating 
in a space environment. i 

The two solar panels are hinged on framework below the 
hexagon, and in the launch position are carried folded in the 
manner of butterfly wings. 
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I n  the  hollowed-out i n n e r  s e c t i o n  of the  hexagon i s  a s i l v e r  
z inc b a t t e r y  weighing 118 pounds wi th  a capac i ty  of 9000 watt 
hours.  T h i s  bat tery w i l l  provide the power t o  run the spacec ra f t  
p r i o r  t o  t h e  t i m e  of a c q u i s i t i o n  of the sun by the  s o l a r  panels ,  
and a l s o ,  w i l l  se rve  as a bacmp power source i f  the solar acqui-  
s i t i o n  i s  not successfu l .  The ba t te ry  w i l l  provide enough 
e l e c t r i c a l  power to run the spacec ra f t  f o r  two days. 

The two r a d i o  t r a n s m i t t e r s  on board w i l l  both send data to 
earth v i a  the omnidirect ional  antenna i n i t i a l l y .  A three-watt 
t r a n s m i t t e r  w i l l  send on a frequency near  960 megacycles, and 
a separate quarter-wat t  t r a n s m i t t e r  w i l l  send on a similar f r e -  
quency, the three-watt t r a n s m i t t e r  s h i f t i n g  t o  the d i r e c t i o n a l  
antenna a f te r  earth a c q u i s i t i o n .  The quarter-wat t  t r a n s m i t t e r  
has a l i fe t ime of seven days and w i l l  s t a y  on the a i r  continuously 
u n t i l  i t s  bat tery i s  exhausted, 

SPACECRAFT CONTROLLER 

S ix  boxes loca t ed  on each side of the  hexagonal base conta in  
the e l e c t r o n i c  i n t e l l i g e n c e  of Ranger 2 ,  One of the  most impor- 
t a n t  of these instruments  i s  c a l l e d  the spacec ra f t  c o n t r o l l e r .  
It i s  t h i s  c o n t r o l l e r  which t e l l s  Ranger t o  c a l c u l a t e  e l ec t ron -  
i c a l l y  when it should perform what func t ion ,  when it should r o l l  
and p i t c h  t o  f i n d  the sun and lock onto t h i s  power source wi th  
i t s  solar panels ,  when t o  f i n d  the earth and a i m  i t s  d i r e c t i o n a l  
antenna a t  the ea r th ,  as w e l l  as many o t h e r  func t ions .  

The spacec ra f t  c o n t r o l l e r  i s  an  e l e c t r o n i c  s o l i d - s t a t e  
timer. It takes 400 cyc le s  p e r  second from the spacec ra f t  power 
source and d iv ides  i t  i n t o  one pulse  per second, and uses these 
pu l ses  as the  bas i c  t iming re ference .  These pu l ses  are accumula- 
ted i n  a s to rage  device.  The c o n t r o l l e r  a l s o  conta ins  a memory 
device which has a pre-set s e r i e s  of t r iggers .  

When the accumulated pulses  pe r  second match the pre-set 
count s to red  i n  t h e  memory device,  a relay i s  closed and the 
c o n t r o l l e r  i s s u e s  a command f o r  Ranger 2 t o  perform some s p e c i f i c  
func t ion .  From launch to the end of i t s  u s e f u l  l i f e  there are 
t e n  such commands that  t h e  c o n t r o l l e r  must i s sue ;  hence there 
are t e n  such channels and t e n  such relays. 

The c o n t r o l l e r  timer i s  started three minutes before  launch. 
T h i s  t i m e  then  serves  as the re ference  po in t  f o r  f u t u r e  commands 
t o  be i ssued  by the c o n t r o l l e r .  When the spacec ra f t  i s  turned 
on, from power suppl ied by the large s i l v e r  z inc ba t te ry  i n s i d e  
the hexagon, most of the  s c i e n t i f i c  instruments ,  and both the 
quarter-wat t  and the three-watt t r a n s m i t t e r ,  begin t o  opera te .  

However, some instruments  are not turned on, notably the 
s o l a r  corpuscular  d e t e c t o r s ,  micrometeorite de t ec to r ,  and the 
Lyman Alpha te lescope;  the three-watt t r a n s m i t t e r  i s  given only 
enough power t o  run a t  half s t r eng th ,  or 1.5 watts. T h i s  i s  
done because, as the  launch veh ic l e  passes through a c r i t $ c a l  
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area between l5O,OOO and 25O,OOO feet ,  there i s  a tendency f o r  
devices  us ing  high vol tage  t o  arc over and damage themselves; 
henee these are turned  on by the c o n t r o l l e r  af ter  t h i s  c r i t i c a l  
time i s  passed. 

During the launch phase of the Atlas-Agena B launch vehic le ,  
the  Ranger 2 spacec ra f t  i s  p ro tec t ed  a g a i n s t  aerodynamic hea t ing  
by a shroud which covers i t ,  After Atlas cu t -o f r ,  a t  approxi- 
mately 280 seconds, the shroud i s  j e t t i s o n e d .  A t  almost the 
same time that the p r o t e c t i v e  shroud i s  pushed forward by eight  
spring-loaded b o l t s ,  the  Agena B separates from the  Atlas. A t  
t h i s  time, the  Agena B p i t c h e s  down from an  a t t i t u d e  almost 
9 degrees above the l o c a l  horizon t o  almost l e v e l  w i t h  the l o c a l  
horizon 

I n  t h i s  ho r i zon ta l  mode, t he  Agena B f i res  f o r  the f irst  
t i m e  and Burns f o r  almost 2$ minutes t o  reach earth o r b i t  speed 
of approximately 18,Qoo miles an hour. 
burning t i m e ,  Agena B shu t s  down and c o a s t s  i n  a parking o r b i t  
f o r  more than  13 minutes u n t i l  it reaches the optimum poin t  i n  
time and space i n  i t s  o r b i t  t o  f i r e  f o r  the second t i m e .  

I n  the  first two Ranger sho t s ,  which are not  airnedLhl? ithe 

After 2* minutes of 

moon, the mechanics of t h i s  parking o r b i t  are not  important,  but 
w i l l  se rve  as a t e s t  of the procedure f o r  use  i n  la ter  launches 
aimed a t  the moon. The parking o r b i t  technique i s  a means by 
which the geometry imposed on moon shots by the l o c a t i o n  of the  
A t l a n t i c  Missile Range is correc ted  by us ing  a second stage 
rocket  8 s  a mobile launching platform i n  space. 

I n j e c t i o n  of the Agena B and the Ranger spacec ra f t ,  s t i l l  
as one u n i t ,  occurs approximately over Ascension I s l and  i n  the 
South A t l a n t i c  Ocean approximately 23 minutes a f te r  launch. U p  
t o  t h i s  t i m e ,  the events  of the launch, s epa ra t ion  of $Agena from 
the  Atlas, opera t ion  of the  Ranger spacec ra f t  system and i g n i t i o n ,  
and cut-off  times of Agena B have been telemetered t o  ground 
t r ack ing  s t a t i o n s  through the Agena B telemetry system. 

A l i t t l e  more than 2 minutes af ter  i n j e c t i o n ,  Ranger i s  
separated from the Agena By a a i n  by spring-loaded b o l t s .  

r e t ro - rocke t s  and moves i n t o  a d i f f e r e n t  'and lower t r a j e c t o r y  
from that a t t a i n e d  by Ranger, There are two reasons f o r  t h i s  
maneuver. It would not be desirable i n  l a te r  sho t s  f o r  the 
u n s t e r i l i z e d  Agena B t o  fol low Ranger on i n  and impact the moon, 
and i f  Agena B c l o s e l y  fol lows Ftanger, the spacec ra f t  sensory 
system might mistake reflected sun l igh t  from Agena B f o r  the sun 
o r  the earth and thus  confuse i t s  a c q u i s i t i o n  system. 

After 
t h i s  occurs,  Agena B does a 1 0  % degree yaw, f i r e s  up some s o l i d  

I n  any case, Ranger i s  now pointed on a t r a j ec to ry  which 
w i l l  take it out on a long swing away from the earth, and the  
dead Agena B rocket  cas ing  i s  slowed down on an  o r b i t  that  w i l l  
move i t  c l o s e r  i n t o  the earth 's  atmosphere t o  u l t i m a t e l y  burn 
up by f r i c t i o n .  
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Now it i s  poss ib le  t o  descr ibe  the sequence of the  10 commands 
i ssued  t o  Ranger 2 by the spacecraf t  c o n t r o l l e r ,  and thus  descr ibe  
the opera t ions  of Ranger 2 on i t s  long t r i p  out and equal ly  long 
swing back i n t o  earth. The commands and t h e i r  timing are: 

FIRST COMMAND--This i s  i ssued  2000 seconds (33 minutes, 20 
seconds) a f t e r  the c o n t r o l l e r  was s t a r t e d ,  which was 3 minutes 
before  t h e  launch. T h i s  command i s  t o  the  power source i n  
Ranger 2, s t i l l  being provided by the b ig  s i l v e r  z inc b a t t e r y ,  
t o  i nc rease  the power being sen t  t o  the larger t r a n s m i t t e r  from 
1.5 watts t o  3 watts. It i s  now poss ib l e  t o  do t h i s  s ince  the 
c r i t i c a l  area, i n  which a r c i n g  over might have Occurred, i s  passed, 
and the increased  power al lows the ground s t a t i o n  near  Johannes- 
burg, South Africa,  t o  more easily acqu i re  the s i g n a l  from Ranger 2. 
The Deep Space Instrumentat ion F a c i l i t y  s t a t i o n  i n  South Afr ica  
a l s o  w i l l  be able t o  t e l l  from telemetry f r o m  Ranger 2 that t h i s  
command was i s sued  t o  the spacecraf t  by the spacec ra f t  c o n t r o l l e r .  

SECOND COMMAND--This i s  i ssued  a t  2200 seconds (36 minutes, 
40 seconds) and performs two separate func t ions .  The f irst  
func t ion  i s  t o  extend, by means of a compressed spr ing,  the  
e l e c t r o s t a t i c  ana lyzer  package i n  a small box on a small boom 
about 4 fee t  from the main body of the spacec ra f t .  T h i s  i s  done 
so  the two sensors  i n  the e l e c t r o s t a t i c  ana lyzer  can look a t  the 
sun and away from the sun at t he  same t i m e  without i n t e r f e r e n c e  
from the body of the spacec ra f t .  The second func t ion  of t h i s  
command i s  t o  f i r e  small squibs  which p u l l  out p ins  that  hold the 
two s o l a r  pane ls  locked i n  p l ace ,  When these p i n s  are d isp laced ,  
compressed sp r ings  move the s o l a r  pane ls  out ,  i n  the  manner of 
b u t t e r f l y  wings, u n t i l  they  are a t  r i g h t  ang le s  t o  the length  of 
the spacec ra f t .  T h i s  operatior,  r e q u i r e s  perhaps half a minute. 

THIRD COMMAND--This occurs a t  3700 seconds (61 minutes, 40 
seconds) and takes p lace  whi le  Ranger 2 i s  s t i l l  s o r t  of stagger- 
ing  through space as a r e s u l t  of the  sepa ra t ion  shock it received 
when it l e f t  Agena B. T h i s  command t u r n s  on the a t t i t u d e  c o n t r o l  
system and sends power t o  the  sun sensors ,  t h e  cold-gas je ts ,  and 
the gyroscopes. The gyros f irst  a c t  to cance l  out the  r e s i d u a l  
movements r e s u l t i n g  from separa t ion .  

There a r e  t e n  sun sensors  l oca t ed  on Ranger 2, spo t t ed  i n  
areas so  that  no matter how the  spacec ra f t  i s  pos i t ioned  i n  space, 
some of t h e  sensors  w i l l  see the sun. There are three sensors  
l oca t ed  on the backs of each of the two s o l a r  pane ls ,  making six 
there, and f o u r  loca t ed  on the l e g s  of t he  spacec ra f t .  The sun 
sensors  are l i g h t - s e n s i t i v e  diodes which inform the  gas jets and 
the  gyros when they  see the sun. The a t t i t u d e  c o n t r o l  system 
responds t o  these s i g n a l s  by tu rn ing  the spacec ra f t  i n  such a 
manner t ha t  the long i tud ina l  o r  r o l l  axis p o i n t s  toward the sun. 
Torquing of the spacec ra f t  f o r  these maneuvers i s  provided by 
t e n  cold-gas j e t s  which a r e  fed gas from a b o t t l e ,  about 8 inches 
i n  diameter and containing 22 pounds of n i t rogen  under 3000 
pounds pressure  per square inch ,  T h i s  i s  c a l c u l a t e d  t o  be enough 
n i t rogen  to opera te  t h e  gas je t s  t o  maintain a t t i t u d e  c o n t r o l  f o r  
a minimum of 50 days and a m a x i m u m  of 100 days. 



The gyros have f irst  a c t e d  t o  cancel out the r e s i d u a l  
s epa ra t ion  rates which a f f e c t e d  Ranger 2 a f te r  i t  l e f t  Agena B. 
The sun sensors  then, working on the va lves  c o n t r o l l i n g  t h e  gas 
je ts ,  jockey t h e  spacec ra f t  about u n t i l  i t s  long axis i s  pointed 
a t  the sun. Both the gyros and t h e  sun sensors  can a c t i v a t e  the 
gas  jet  va lves ,  I n  order  t o  conserve gasg  the a t t i t u d e  c o n t r o l  
system permits a po in t ing  e r r o r  toward the sun of one degree, or 
.5 degree on each side of dead on, The mixing network i n  the 
a t t i t u d e  c o n t r o l  system i s  c a l i b r a t e d  t o  keep Ranger 2 slowly 
swinging through t h i s  one degree of a r c  pointed a t  the  sun. 
This swing t a k e s  approximately 60 minutes,  A s  Ranger 2 nea r s  
the .5-degree l i m i t  on one side, the sensors  s i g n a l  the gas jets 
and t h e y  f i r e  again.  This process  i s  repeated hourly through 
the  e f f e c t i v e  l i f e  of Ranger 2. It i s  ca l cu la t ed  that the gas 
jets w i l l  f i r e  one-tenth of a second each 60 minutes t o  keep 
t h e  s p a c e c r a f t ' s  s o l a r  pane ls  aimed a t  the sun. 

Approximately 15 t o  30 minutes w i l l  be requi red  i n i t i a l l y  
t o  lock onto the sun. While t h i s  i s  t ak ing  p lace ,  the  four-foot  
d i r e c t i o n a l  antenna which had been tucked up under the hexagonal 
bus i s  moved out t o  a pre-set angle .  T h i s  i s  accomplished by 
the same command from the  c o n t r o l l e r  which i n i t i a t e d  the sun 
a c q u i s i t i o n .  

When t h e  sun i s  acquired wi th in  the al lowable e r r o r ,  the  
power system now recognizes  that  i t  is  g e t t i n g  e l e c t r i c  power 
from the s o l a r  pane ls  through the  converter ,  so  it switches of f  
the  large s i l v e r  z inc  b a t t e r y  and starts t o  use  the e l e c t r i c  
power from the sun t o  feed the power demands of Ranger. The 
s o l a r  pane ls  are expected t o  supply a minimum of 155 watts and 
a maximum of 210 watts. Ranger 's  power demand peaks a t  15 watts. 

After Ranger 2 has been locked onto the sun, the a t t i t u d e  
c o n t r o l  system t u r n s  off  the s ix  sun sensors  l oca t ed  on the under 
sides of the  s o l a r  pane ls ,  T h i s  i s  done t o  prevent the p o s s i b i l i t y  
of these sun sensors  seeing the earth and perhaps confusing it 
w i t h  the sun, 

FOURTH COMMAND--This i s  i s sued  a t  4900 seconds (81 minutes, 
40 seconds) and t u r n s  on the  s c i e n t i f i c  instruments  which had 
not been turned on because of the passage through t h e  c r i t i c a l  
a l t i t u d e  area. 

I n  e f f e c t ,  t he  spacec ra f t  c o n t r o l l e r  t e l l s  Ranger 2, "Okay, you've 
locked onto the sun, now start looking f o r  the earth w i t h  your 
d i r e c t i o n a l  antenna but d o n ' t  l o s e  your lock on the sun." So, 
keeping i t s  long axis r i g i d l y  pointed a t  the sun, Ranger starts 
looking f o r  the earth with i t s  earth sensor ,  which c o n s i s t s  of 
t h r e e  photo m u l t i p l i e r  tubes  mounted c o a x i a l l y  w i t h  the  d i r e c t i o n a l  
antenna. The spacec ra f t  then starts t o  r o l l  on i t s  long a x i s .  
w i t h  the d i r e c t i o n a l  an.tenna extended a t  a pre-ca lcu la ted  angle .  
During the roll, the earth sensor  w i l l  see the  earth and inform 

FIFTH COMMAND--This occurs a t  5600 seconds (93 minutes, 20 s e c . )  
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the gas jets. The jets will fire t o  keep the earth in view of 
the sensor, and thus lock onto the earth. The spacecraft now is 
stabilized on two axes, the solar panel-sun axis, and the earth- 
dirrectional antenna axis. There is some danger that the earth 
sensor, during its search for the earth, may see the moon and 
lock onto that, but telemetry will inform earth stations if that 
error occurs, and Goldstone has the ability t o  send an override 
command t o  the attitude control system t o  tell it t o  look again 
for the earth. 

SIXTH COMMAND--This occurs at 7100 seconds (118 minutes, 
20 seconds). This command changes the scale factor of a telemetry 
measurement which informed earth stations of the wobbling which 
Ranger went through when it was first separated from Agena B. 
The wobbling, now under control of the limit cycle of the attitude 
control system which keeps the spacecraft pointed at the sun, is 
considerably under the levels first encountered, so the scale 
factor of the telemetry of this information is adjusted t o  better 
accommodate the lower rates. 

SEVENTH COMMAND--This occurs at 12,400 seconds (206 minutes, 
40 seconds). It changes the scale factor in one of the six instru- 
ments carried in the State University of Iowa radiation experiment. 
In effect, it makes one of the six instruments more sensitive to 
provide a finer measurement of the  radiation levels encountered. 

EIGHTH COMMAND--This occurs at 15,000 seconds (250 minutes). 
It transfers data being sent from the three-watt transmitter from 
the omnidirectional antenna to the directional antenna, thereby 
greatly increasing the range from which the information can be 
sent. The quarter-watt transmitter continues t o  send the same 
data over the omnidirectional antenna. The delay between the 
time earth acquisition is made, at the end of the fifth command, 
and now t o  turn on the directional antenna is a safety precaution 
in the event that the spacecraft had failed to acquire the earth. 

NINTH COMMAND--This occurs a t  22,000 seconds (366 minutes, 
40 seconds). It consists of a reduction in the rate at which the 
quarter-watt transmitter has been sending data over the omni- 
directional antenna. The low power transmitter now is near its 
limits because of distance, so the amount of information it sends 
is reduced and its ability to communicate over longer distance is 
improved. 

This command turns on an engineering experiment to try to determine 
some of the friction forces involved in the operation of machinery 
in the hard vacuum of space. Later in the lunar and planetary 
program, it will be desirable to land complicated mechanical in- 
struments, with moving parts, on the moon and to have them operate 
in space. It is known now that most metals moving against other 
metals in hard vacuums have a tendency t o  stick fast together. This 
experiment, d'esigned t o  determine the effect of space environment 

TENTH COMMAND--This occurs at 22,200 seconds (370 minutes). 



on bearing materials, consists of a motor-driven shaft on which 
are mounted a series of discs of different material. Pressing 
against the discs are hemispheres of different material. Between 
the discs and the hemispheres, there are 80 different combinations 
of materials. Strain gages mounted on each hemisphere will tele- 
meter to earth the drag force measured between each combination. 
This experiment is under the responsibility of D r .  Leonard D. 
Jafee and John B. Rittenhouse of the California Institute of 
Technology Jet Propulsion Laboratory. 

Ranger 2 has a passive temperature control system to insure 
that its working parts, particularly the sensitive electronic 
components, neither freeze in the coldness of space nor melt in 
the face of direct sunlight unfiltered by earth atmosphere. This 
is done by using gold plating, white paint and polished aluminum 
on the spacecraft to balance the amount of heat taken in on the 
side of the space craft facing the sun and the  amount of heat 
radiated from the spacecraft on the shadow side. 
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THE SCIENTIFIC EXPERIMENTS 

There are eight  s c i e n t i f i c  experiments on Ranger 2. 
They represent  the work of s c i e n t i s t s  and engineers a t  seven 
i n s t i t u t i o n s :  the Ca l i fo rn ia  I n s t i t u t e  of Technology, Ooddard 
Space F l igh t  Center ,  J e t  Propulsion Laboratory, Los Alamos 
S c i e n t i f i c  Laboratory, Naval Research Laboratory, S t a t e  
Univers i ty  of Iowa, and the Univers i ty  of Chicago. S c i e n t i f i c  
aspects of the ins t rumen t  system were the r e s p o n s i b i l i t y  of 
Mrs, Marda Neugebaues of JPL, p r o j e c t  s c i e n t i s t ;  and Raymond 
Lo Heaeock of YPL, p r o j e c t  engineer,  was respons ib le  f o r  
system engineer ing of the  s c i e n t i f i c  instruments .  

Most of the experiments examine the charged p a r t i c l e s  
i n  t h e  space ou t s ide  the ear th 's  atmosphere, These are protons, 
the nuc le i  of hydrogen atoms which con t inua l ly  f l y  out  from 
the  sun, and the very fast  cosmic rays which stream ac ross  our  
solar system from unknown sources.  Since such p a r t i c l e s  are 
e l e c t r i c a l l y  charged, t h e i r  f l i g h t  i s  s t rong ly  a f f e c t e d  by 
t h e  magnetic f i e l d s  i n  space. A t  the same t i m e ,  they c r e a t e  
a d d i t i o n a l  magnetic f i e l d s  as they move through space. Thus 
the accura te  measurement of the strength and d i r e c t i o n  of the 
i n t e r p l a n e t a r y  magnetic f i e l d  i s  a second v i t a l  ob jec t ive  of 
the  s c i e n t i f i c  program of Ranger 2. 

Nost of t he  p a r t i c l e s  which Ranger 2 will observe come 
o r i g i n a l l y  from the sun. The magnetic f i e l d  which Ranger 2 
w i l l  measure o rg ina te s  pr imar i ly  i n  the sun from which i t  i s  
'eo some unknown ex ten t  t r anspor t ed  and warped by the streams 
of p a r t i c l e s .  But ne i ther  the streams of p a r t i c l e s  nor  the 
i n t e r p l a n e t a r y  magnetic f i e l d  can be d i r e c t l y  observed on 
the  su r face  of the earth, o r  even from a poin t  s eve ra l  hundred 
miles above the ea r th ' s  sur face .  Not only  does the atmosphere 
of the e a r t h  shield u s  from almost a l l  of the r e l a t i v e l y  slow- 
maviwg p a r t i c l e s  that come from the sun, but  a l s o  the  magnetic 
f i e l d  of the ear th  def lects  the motion of the p a r t i c l e s  and 
ovemides  the comparatively weak magnetic f i e l d  of space. I n  
s p i t e  of t h i s  sh ie ld ing ,  a c t i v i t i e s  on the su r face  of the 
sun have very important consequences on the su r face  of the 
earth,  For example, magnetic storms on the earth which i n t e r -  
fe re  w i t h  r ad io  t ransmission appear t o  be d i r e c t l y  caused by 
d is t i i rhances  on the sun, and even the aurora  boreal is-- the 

, $ 1 , .  lights--seem t o  r e s u l t  from s o l a r  a c t i v i t y .  O f  
course, the ear th 's  weather i s  con t ro l l ed  by the sun, and 
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changes i n  weather may r e su l t  from v a r i a t i o n s  i n  s o l a r  a c t i v i t y .  

Many happenings on earth may be connected d i r e c t l y  t o  
happenings on the sun., However, o u r  present understanding of 
s o l a r  behavior i s  l imited i n  that w e  cannot rea l ly  determine 
the mechanisms which relate some s o l a r  phenomena t o  the 
phenomena w e  observe here on the su r face  of the earth. The 
s c i e n t i s t s  making measurements on the Ranger 2 spacec ra f t  
hope t h a t  they  can use these observa t ions  i n  making important 
strides i n  ou r  knowledge of the sun and i t s  r e l a t i o n  t o  the 
earth. 

Not only  w i l l  the par t ic les  which stream outward from 
the sun be counted, and the magnetic f i e lds  which they  c a r r y  
w i t h  them that c o n t r o l  t he i r  f l i g h t  be observed, but  a l s o  
some of the x-rays produced by the sun will be de tec ted .  

One e f f e c t  which we suspec t  the sun has on the earth is 
the production of a v a s t  cloud of n e u t r a l  hydrogen gas 
surrounding the earth l i k e  a super  atmosphere. T h i s  cloud 
i s  very d i f f u s e  and i t s  o v e r a l l  s i z e  and shape cannot be e a s i l y  
determined by making measurements a c t u a l l y  w i t h i n  the cloud 
i t se l f ,  Thus, when the spacec ra f t  i s  many thousands of miles 
away from the earth, a s p e c i a l  t e lescope  w i l l  look back t o  
scan the earth i n  a p a r t i c u l a r  region of the f a r  u l t r a v i o l e t  
spectrum which con ta ins  that c o l o r  of sun l igh t  a t rongly  
s c a t t e r e d  by n e u t r a l  hydrogen gas. A crude p i c t u r e  of the 
earth and the space around i t  w i l l  r evea l  the presence of 
t h i s  gas and the ex ten t  t o  which i t  i s  compacted o r  d i f fused .  

S t i l l  another  experiment on the Ranger w i l l  detect t i n y  
dus t  p a r t i c l e s  that f l y  through space. T h i s  measurement i s  
also connected t o  the behavior of the sun, f o r  the s u n l i g h t  
a c t s  t o  push away very t i n y  p a r t i c l e s  i n  the same way that 
i t  pushes away the t a i l  of a cornet. S c i e n t i s t s  today be- 
l i e v e  that the sun and a l l  of the p l a n e t s  which move around 
i t  accumulated from a g i g a n t i c  cloud of dus t  p a r t i c l e s .  The 
o r i g i n  of these dus t  p a r t i c l e s  i s  s t i l l n o t  k n m ,  nor  i s  i t  
known today whether the s o l a r  system i s  sweeping up more and 
more of these dus t  par t ic les  from space, whether dus t  par t ic les  
are being l e f t  behind by comets passing c l o s e  t o  the sun, o r  
whether the particles that remain are simply the debris of 
the  anc ien t  s o l a r  system formation process ,  By measuring the i r  
s i ze ,  the i r  energy, and t h e i r  d i r e c t i o n  of f l i g h t  we hope t o  
ga in  more knowledge about these t i n y  p a r t i c l e s  which can never 
be observed underneath the b lanket  of ou r  atmosphere, 
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The Experiments: 

SOLAR CORPUSCULAR RADIATION EXPERIMENT 

This  experiment i s  the r e s p o n s i b i l i t y  of Mrs. Marcia 
Neugebauer and D r .  Conway W. Snyder, Ca l i fo rn ia  I n s t i t u t e  of 
Technology Je t  Propulsion Laboratory. Its purpose i s  t o  
determine t h e  flow and movement of i n t e r p l a n e t a r y  plasma (clouds 
of charged p a r t i c l e s )  by observing the d e n s i t y  and d i r e c t i o n  
of motion of d r i f t i n g  plasma clouds and a l s o  by measuring the 
energ ies  of the p a r t i c l e s  which make up these clouds. 

Many s c i e n t i s t s  cons ider  t h i s  i n t e r p l a n e t a r y  plasma 
as simply the cont inua t ion  of the s u n ' s  atmosphere i n t o  the 
space between the p lane ts .  T h i s  atmosphere, o r  corona, con- 
sists mostly of protons and e l ec t rons .  The cloud i s  so 
d i f f u s e  that  ord inary  pressure  and temperature measurements 
can not be made. Some t h e o r i e s  suggest that the i n t e r p l a n e t a r y  
plasma i s  a r e l a t i v e l y  s t a t i o n a r y  cloud of gas surrounding the  
sun. On the o t h e r  hand, o t h e r  s c i e n t i s t s  be l i eve  that a s o l a r  
wind cons t an t ly  streams away from the sun. This  s o l a r  wind 
c o n s i s t s  of ion ized  atoms of gas (p r imar i ly  hydrogen) which 
move w i t h  v e l o c i t i e s  of s e v e r a l  hundred t o  a thousand miles 
a second. 

A l l  d e s c r i p t i o n s  of the i n t e r p l a n e t a r y  plasma p i c t u r e  
i t  as being d i s tu rbed  by o u t b u r s t s  of s o l a r  a c t i v i t y - - s o l a r  
f lares  o r  magnetic storms on the su r face  of the  sun. A t  
such times, the dens i ty ,  t he  speed of flow, and t h e  tempera- 
t u r e  of the i n t e r p l a n e t a r y  plasma probably a l l  change. 

Most p a r t i c l e  d e t e c t o r s  a r e  enclosed i n  sh ie lds  o r  tubes 
which would keep out  the very low energy p a r t i c l e s  expected 
t o  ex is t  i n  i n t e r p l a n e t a r y  plasma. The e l e c t r o s t a t i c  ana lyzers  
c a r r i e d  on board the  Ranger, however, are open t o  space, and 
can c o l l e c t  and measure the lowest energy p a r t i c l e s .  S i x  
such d e t e c t o r s  a r e  c a r r i e d  poin t ing  i n  s i x  d i f f e r e n t  d i r e c t i o n s .  
( I f  you were s tanding on the Ranger you would f i n d  one point-  
i n g  above you, one below, one t o  the f r o n t ,  one behind, one 
t o  t he  r i g h t  and one t o  t he  l e f t .  ) 

As a charged p a r t i c l e  e n t e r s  the analyzer ,  i t  f i n d s  i t- 
self i n  a curving tunnel .  The two s i d e s  of t h i s  tunnel  are 
metal p l a t e s  ca r ry ing  static e l e c t r i c  charges,  one negative,  
the o t h e r  pos i t i ve .  The charged p a r t i c l e  i s  a t t r a c t e d  by one 
p l a t e  and r e p e l l e d  by the o the r ,  and so  fol lows a curved path 
down the curved tunnel ,  I f  i t  i s  moving too  slowly o r  too 
r ap id ly ,  i t  runs i n t o  one w a l l  o r  t h e  o the r .  But i f  i t  i s  
moving at j u s t  the r i g h t  speed, i t  makes i t s  way a l l  t h e  way 



t o  the end and i s  there detected by a par t ic le  counter.  Thus, 
a l l  the par t ic les  moving i n  the r ight  d i r e c t i o n  t o  e n t e r  the 
tunnel  and moving w i t h  the r ight  speed t o  get a l l  the way 
thmugh will be de tec ted ,  

Automatically, a t  fixed i n t e m a l a ,  the amount of the 
skat ic  charge on the metal side plate8 1% changed, sa that a 
d i f f e r e n t  range of energy i s  requi red  for the p a r t i c l e s  t o  
get through, 
through the a n a l y s i s  process ,  As a r e s u l t p  8% spectrum of 
p a r t i c l e  energ ies  is obta ined  which shows the number and the 
d i r e c t i o n  of Flow of protons and e l e c t r o n s  i n  the solar plasma 
whose ene rg ie s  ape c h a r a c t e r i s t i c  of the suspected solar wind. 

Twelve such vol tage  steps are included i n  a cyc le  

I n  o r d e r  t o  determine whether the particles are streaming 
outward from t h e - s u n  88 a 80las wind, QF wandering a t  random 
through a comparatively s t a t i o n a r y  plasma cloud, the most 
fundamental measurement i s  a comparison of measurements taken 
looking toward the sun and looking d i p e c t l y  away from the sun. 
The pair of ana lyzers  which makes these two measurements i s  
pos i t ioned  on a boom loca ted  gieveral feet  ou t  from the body 
of the spacec ra f t .  T h i s  removes these ana lyzers  from the 
e f f e c t s  of any sheath of charged particles, o r  "atmosphere," 
which the Ranger may accumulate about i tself '  as it moves 
through the i n t e r p l a n e t a r y  plama, 

w i l l  observe f o u r  energy rangea of e l e c t r o n s  between 13.7 and 
110 e l e c t r o n  v o l t s  and eight energy ranges of protons between 
13.7 and 5500 e l e c t r o n  v o l t s ,  

The six u n i t s  i n  t h i s  e x p e r b e n t  have a t o t a l  weight 
of 33 pounds and 8 power requirement of 2074 watts. 
Jos ias  and J. L. Lawrence of JPL performed the engineer ing de- 
sAgn of t h i s  experiment. 

I n  cycling through i t a  vo l tage  aequence, each ana lyzer  

C, S, 

MEDIUM-ENERGY-RANGE PARTICLE DETECTORS 

Six medium-energy-range particle detectors w i l l  observe 
charged p a r t i c l e s  i n  an energy range which over laps  the low 
energ ies  of the p a r t i c l e s  i n  the i n t e r p l a n e t a r y  plasma, and 
which extends upward toward the high energ ies  of the fast 
moving cosmic rays. 

state semi-conductor devices  w h i c h  change t h e i r  e l e c t r i c a l  
r e s i s t a n c e  i n  proport ion t o  the rate at which they are being 
bombarded by charged p a r t i c l e s ,  As i n  the case  of the solar 
corpuscular  r a d i a t i o n  d e t e c t o r s ,  these i n s t r u m e n t s  are not  

Three of these u n i t s  are cadmium s u l f i d e  de tec tors - -so l id  
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covered by any p r o t e c t i v e  tube w a l l  o r  case.  Thus, p a r t i c l e s  
sf very low energy can be detected.  Protons and e l e c t r o n s  w i t h  
energ ies  greater than 100 e l e c t r o n  v o l t s  will, upon s t r i k i n g  
t h e  cadmium s u l f i d e  de t ec to r s ,  produce a measurable change i n  
r e s i s t a n c e .  Sunl ight  a l s o  produces such a change, so  t h e  
d e t e c t o r s  a r e  placed behind a s e r i e s  of l i g h t  baffles designed 
t o  p r o t e c t  them against the a c c i d e n t a l  i l l umina t ion  by re -  
f l e c  t e d  sun l igh t  o 

One of these  d e t e c t o r s  inc ludes  a small magnet. An 
e l e c t r o n  w i t h  energy below 400,000 e l e c t r o n  v o l t s  moving toward 
the d e t e c t o r  would be swept aside by t h i s  magnet and thus  not  
be counted, whereas the much heavier  protons will proceed nea r ly  
straight on, The o t h e r  two d e t e c t o r s  conta in  no such magnets 
and w i l l  consequently count both e l e c t r o n s  and protons.  One 
of these d e t e c t o r s  has an  automatic ape ra tu re  adjustment which 
c u t s  ou t  most of the p a r t i c l e s  while t h e  Ranger i s  passing 
through the earth’s r a d i a t i o n  belts.  This permits the detec- 
t i o n  of the very l a r g e  number of p a r t i c l e s  found i n  the 
r a d i a t i o n  be l t s  w i t h  the same d e t e c t o r  used t o  count the very 
small number of p a r t i c l e s  i n  interplanetary space. The three 
counters  are armmged t o  p o i n t  i n  two d i f f e r e n t  d i r e c t i o n s  -- 
a t  about 45 degrees t o  the d i r e c t i o n  of t he  sun. 

T h i s  experiment was developed by the Department of 
Physics and Astronomy, State Univers i ty  of Iowa, under the 
d i r e c t i o n  of Professor  James A, Van A l l e n ,  Professor  Van 
A l l e n D $  group a l s o  developed another  experiment employing two 
Geiger-Mueller counters  s i m i l a r  t o  those w i t h  which Professor  
Van Allen discovered the ex i s t ence  of the vas t  be l t s  of 
r a d i a t i o n  around the earth--the Van A l l e n  B e l t s .  These Geiger- 
Mueller tubes which poin t  a t  r i g h t  angles  t o  each o ther ,  will 
count protons which have energies above 3,000,000 e l e c t r o n  
volts:, and e l e c t r o n s  w i t h  energies above 200,000 e l e c t r o n  v o l t s .  
It w i l l  make accura t e  r epor t ing  of the count up t o  a r a t e  as 
high as 20,000 pa r t i c l e s  per second, 

D r s .  C. Yo Fan, P, Meyer, and J, A, Simpson of the Cosmic- 
Ray Group a t  the  Univers i ty  of Chicago %re supplying an ex- 
periment which also uses  a s o l i d - s t a t e  d e t e c t o r  f o r  observing 
charged p a r t i c l e s ,  The d e t e c t o r  c o n s i s t s  of two t h i n  d i s c s  
of s i l i c o n  coated w i t h  gold and then placed one behind the 
o t h e r ,  A proton w i t h  an energy greater than one-half m i l l i o n  
e l e c t r o n  v o l t s  w i l l  e n t e r  the first disc and produce a shower 
of i o n s  s t rong  enough f o r  the e l e c t r o n i c  c i r c u i t s  t o  r e g i s t e r  
a count. If  the proton has an  energy less than  f i v e  m i l l i o n  
e l e c t r o n  v o l t s s  i t  w i l l  n o t  be able t o  get a l l  the way through 
the first d i s c ,  The e lec t . ron ic  c i r c u i t s  can determine whether 
pulses  come from both d iscs  o r  J u s t  the f r o n t  one, and thus  
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determine whether the par t fc le  enterilng the first d i s c  had an 
energy less  than o r  greather than f i v e  m i l l i o n  v o l t s .  
with ene rg ie s  greater than f i v e  m i l l i o n  e l e c t r o n  v o l t s  w i l l  
pene t r a t e  i n t o  the second d i s c  and c a m e  another  shower of i o n s  
and a pulse  from the second disc,  %I? the energy i s  greater 
even than t e n  m i l l i o n  e l e c t r o n  vol t8 ,  i t  w L l l  proceed so 
r a p i d l y  thmugh the f i r a t  d i s c s  that the r e s u l t i n g  shower of 
i o n s  w i l l  be too weak t o  record  as a count,  Thus t e n  m i l l i o n  
e l e c t r o n  v o l t s  i s  the upper energy l i m i t  of the counter.  Co- 
i n c i d e n t a l  counts  ora both d i s c s  w i l l  i n d i c a t e  that the e n t e r i n g  
p a r t i c l e  had an energy between f i v e  and t e n  m i l l i o n  e l e c t r o n  
v o l t s .  

P a r t i c l e s  

T h i s  d e t e c t o r  has the advantage of being a e n s i t i v e  only  
t o  p a r t i c l e s  coming from one hemisphere i n  space, 
f u r t h e r  advantage of being completely i n s e n s i t i v e  t o  e l e c t r o n s  
and x-rays, so i t  w i l l  count on ly  the n u c l e i  of atoms-principajly 
protons,  the n u c l e i  of hydrogen atoms, 

It has the 

The t o t a l  of six medium-energy-range p a r t i c l e  d e t e c t o r s  
weigh 3.8 pounds and consumes approximately 0,16 watts of power. 
J, Denton Allen and D r ,  Conway Snyder provided JPLls engineer- 
i n g  and s c i e n t i f i c  support  for t h i s  experiment, 

COSMIC-RAY I O N I Z A T I O N  U T E  MEXSUREMENT 

Primary cosmic r a d i a t i o n  and o t h e r  i o n i z i n g  r a d i a t i o n  i n  
the space beyond the ear thus  atmosphere w i l l  be measured by 
a qua r t z - f ibe r  i n t e g r a t i n g  type i o n i z a t i o n  chamber, invented 
by D r .  H. TI. Neher of the C a l i f o r n i a  I n s t i t u t e  of Technology. 

The qua r t z - f ibe r  i o n i z a t i o n  chamber works i n  a manner 
similar t o  the gold leaf electrometer8 which are found i n  high 
school physics  l a b o r a t o r i e s ,  

I n  the Ranger i o n i z a t i o n  chamber, a qua r t z  f i b e r  i s  
pos i t i oned  a s h o r t  d i s t a n c e  from a quar tz  rod i n s i d e  a hollow 
metal  she l l  ( the chamber), I n i t i a l l y ,  both rod and f iber  are 
charged t o  the same vol tage ,  A s  cosmfc rays penetrate the 
w a l l  of the i o n i z a t i o n  chamber and shoot across the gas i n s i d e ,  
they  leave  behind a wake  of charged ions--the molecules of the 
f i l l i n g  gas s p l i t  i n t o  p o s i t i v e  and negat ive parts. Negative 
ion8  and e l e c t r o n s  d r i f t  toward the quar tz  rod and b u i l d  upon 
i t  a s t a t i c  charge, which attracts the f ibe r ,  When enough 
i o n s  have been produced and have d r 2 f t e d  t o  the rod and enough 
charge i s  b u i l t  up, the f i b e r  i s  pul led  c l o s e  enough t o  touch 
the rod, T h i s  produces an e l e c t r i c  pulse  which i s  amplified 
and sent ou t  ove r  the Ranger data te lemet ry  system, and a t  
the same t i m e  d i scharges  the rodg r e tu rn ing  the instrument t o  
i t s  s t a r t i n g  pos i t i on ,  The t i m e  i n t e r v a l  betGeen successive 
DUlBes of t h i s  type i n d i c a t e  the r a t e % t  which c o m i c  r ays  
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. .  

are pene t r a t ing  the w a l l  of the ion  chamber, Protons which 
pene t r a t e  must have an energyof a t  least t e n  m i l l i o n  e l e c t r o n  
v o l t s .  

S t o m s  on the su r face  of the sun are known t o  produce many 
h ighly  ene rge t i c  p a r t i c l e s  which will be hazardous t o  men i n  
space. The importance of the i o n i z a t i o n  chamber l i e s  i n  its 
a b i l i t y  t o  measure t h i s  p o t e n t i a l l y  dangerous r ad ia t ion ,  and 
a l s o  i n  i t s  c h a r a c t e r i s t i c  as an absolu te  standard f o r  a l l  
r a d i a t i o n  measurements, Chambers of the same design have been 
flown o n b a l l c m a  for s e v e r a l  years i n  the s tudy  of cosmic rays.  
Measurements made w i t h  these chambers can be compared w i t h  
each o t h e r  from year  t o  year,  with complete r e l i a n c e  on the 
uniform and c o n s i s t e n t  c h a r a c t e r i s t i c s  of the measuring i n s t r u -  
ment,, Thus, measurements made w i t h  such a chamber can be used 
t o  connect the measurements of many of the p a r t i c l e  counters  
on the Ranger w i t h  many of the cosmia r a y  measurements which 
have been made here on earth over  the last  s e v e r a l  decades. 
Furthermore, continued use of such i o n i z a t i o n  chambers on 
f u t u r e  spacec ra f t  will permit the f u t u r e  r a d i a t i o n  measure- 
ments t o  be cornpared aga ins t  an absolu te  bas i c  measurement. 

The complete experiment, i n  which D r s ,  He R, Anderson and 
W, S, McDonald of JPL p a r t i c i p a t e d  w i t h  Professor  Neher, weighs 
1 . 3  pounds and r e q u i r e s  about 0.01 watts f o r  operat ion.  

TRIPLF, - COINCIDENCE COSMIC-RAY ANALYSIS 

High energy r a d i a t i o n  i n  i n t e r p l a n e t a r y  space will be 
measured by an experiment developed by three s c i e n t i s t s  of 
the Univers i ty  of Chicago, D r s ,  C. Y. Fan, P, Meyer and J. A. 
Simpson, Each of the two t r ip le -co inc idence  te lescopes  c a r r i e d  
on the Ranger c o n s i s t s  of an  assembly of seven propor t iona l -  
counter  tubes arranged I n  the  same manner as I n  u n i t s  success- 
f u l l y  flown on the Explorer V I  s a t e l l i t e  and Pioneer V space 
probe. They are c y l i n d r i c a l  bundles, with s ix  tubes on the 
per imeter  and the seventh i n  the cen te r ,  

These two c y l i n d r i c a l  bundles l i e  on t h e i r  side pro- 
j e c t i n g  through the top  of one of the equipment boxes i n  the 
hexagonal base of Ranger 2. I n  each bundle, the counting 
tubes are connected i n  three separate groups: the f i rs t  group 
c o n s i s t s  of the o u t e r  three tubes which are exposed t o  the 
space ou t s ide  the  equipment box., The second "group" i s  the 
s ing le  tube i n  the c e n t e r  of bundle, and the t h i r d  group con- 
sists of the three tubes  which l i e  on the bottom of the bundle 
and a c t u a l l y  p r o j e c t  i n t o  the equipment box i n  which the 
ins t rumen t  i s  mounted, A s  a charged p a r t i c l e  comes through 
the bundle of tubes,  the e l e c t r o n i c  c i r c u i t s  determine which 
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of the groups the p a r t i c l e  has penetrated, When a pulse  i s  
received from a l l  three groups a t  the same time--a t r i p l e -  
coincidence-this i n d i c a t e s  that the p a r t i c l e  respons ib le  
w a s  undoubtedly a high energy p a r t i c l e  rather than an x-ray 
o r  a low energy p a r t i c l e .  Operating i n  the t r i p l e  coincidence 
mode, the instrument  d i sc r imina te s  s t rong ly  aga ins t  x-rays. 

Such " t r ip le -co inc idence  events" are telemetered back 
t o  earth by the Ranger 2 data te lemet ry  system, toge the r  with 
s i n g l e  counts from the c e n t e r  tube,  A s i n g l e  count from the 
c e n t e r  tube w i l l ,  f i v e  times out  of a hundred, be caused by 
an x-ray rather than a high energy charged p a r t i c l e  (assuming 
both have the same chance of e n t e r i n g  the c e n t e r  tube . )  By 
comparison of the s i n g l e  count data and the t r i p l e  coincidence 
data, the s c i e n t i s t s  r e spsns ib l e  f o r  the experiment can then 
determine how many of the counts  were due t o  x-rays and how 
many were due t o  protons o r  o ther  high energy charged par t ic les .  

The two bundles of counters  d i f f e r  from each o t h e r  i n  
the amount of s h i e l d i n g  placed around them, One bundle i s  
covered wi th  a shel l  of lead which keeps out  a11 protons 
w i t h  ene rg ie s  less than 75 m i l l i o n  e l e c t r o n  v o l t s  and a l l  
e l e c t r o n s  with energies l e s a  than 13 m i l l i o n  e l e c t r o n  v o l t s .  
The o t h e r  bundle has a l ead  shield only  around i t s  lower half ,  
the half that p r o j e c t s  i n t o  the equipment box, Protons of 
greater than 10 m i l l i o n  e l e c t r o n  v o l t s  and e l e c t r o n s  with 
energ ies  greater than 
t o  e n t e r  the bundle from the unshielded upper half. 

m i l l i o n  e l e c t r o n  v o l t s  are permitted 

The l o c a t i o n  of the bundles i a  such that p a r t i c l e s  
coming d i r e c t l y  from the sun can penetrate and be counted 
without having t o  go through any por t ion  of the spacec ra f t  
before  reaching the counters ,  

The energy range of p a r t i c l e s  de tec ted  by the half- 
shielded bundle is similar t o  the energy range of  particles 
which will be de tec t ed  by the qua r t z - f ibe r  i o n i z a t i o n  chamber. 
A comparison of the readings of these two instruments--the 
average i o n i z a t i o n  rate from the qua r t z - f ibe r  chamber, and 
t h e  i n d i v i d u a l  p a r t i c l e  impact rate from the t r ip le -co inc idence  
counter--will  a l l ow the s c i e n t i s t s  t o  determine the average 
i o n i z a t i o n  per  p a r t i c l e ,  T h i s  i n  t u r n  will permit them t o  
determine the type and energy of p a r t f c l e s  respons lb le  f o r  
the measurement-protons, alpha p a r t i c l e s ,  o r  perhaps heav ie r  
n u c l e i  o r  x-rays. It i s  a n t i c i p a t e d  that abmsst a11 of 
the p a r t i c l e s  will be protons, the n u c l e i  of hydrogen atoms. 

The total weight of t h i s  experiment, counters ,  l ead  
sh ie ld ing ,  and the e l e c t r o n i c  c i r c u i t s  a s soc ia t ed  w i t h  the 
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counters ,  i s  9 pounds9 and the experiment consumes 3 watt of 
e l e c t r i c a l  power, 3, Denton Allen and Marcia Neugebauer pro- 
vided J e t  Propulsion Laba ra to ryos  engineer ing and B c i e n t i f i c  
support  for this experiment, 

MAGmTIC IPIEIdD ANALYSIS 

Ranger c a r r i e s  8 rubidium vapor magnetometer t o  measure 
t h e  s t r e n g t h  and d f s e c t i m  of the magnetic f i e l d  i n  i n t e r -  
p l ane ta ry  space,  
c l o s e l ~  connected t o  the bekravicaa of charged p a r t i c l e s  which 
m a k e  up the solas plasma, 

Present-day theorfea sf magnetohydkodyn%mics--the s tudy  
of the r e l a t i o n  between t h e  motion of charged p a r t i c l e s  and 
the magnetic f%eld  which surrounds them--say that the  plasma 
which flows away from the sun should drag with i t  the XoOa 
solar magne'eic f i e l d ,  s i n c e  the motion of charged par t ic les  not  
only responds t o  but  a l so  c r e a t e s  magnetic f ie lds .  
mathematical descr ipt$on of this i n t e r a c t i o n  between the stream 
of charged p a r t i c l e s  leav ing  the sun and the magnetic f i e l d  
which surrounds the  sun %a Extremely esmplicated,  The t h e o r i e s  
which have been used t o  descr ibe  these phenomena are incomplete 
and o f t e n  contradLetory,  
a g a i n s t  the mathemat.Ixa1 d i f f i c u l t i e s ,  s c i e n t i s t s  are forced  
t o  assume var ious  c -ha rac t e r f s t i c s  of the i n t e r p l a n e t a r y  plasma. 
However, a t  present ,  t h e r e  i s  no way of determining whether 
these assumptisn7is are rPesli,stic 

The r e s u l t 8  of the Ranger 2 measurements on the magnetic 
f i e l d s  i n  interplanetmyy apace will be used t o  check the con- 
c l u s i o n s  of the ~asiousu t h e o r i e s  now exis t ing,  and will a l s o  
be used t o  provide a n?w 8at of s t i l l  more v a l i d  assumptions 
for the c r e a t i o n  of mcme conclusive t h e o r i e s o  

taken by the i n t e r p l a n e t a r y  probes, Pioneer I, Pioneer V and 
Explorer X have given u s  8 few pieces  of i n f o m a t i o n  about 
the f i e l d  at great dfetancea from the earth, and i n f o m a t i o n  
about the nature of the magnetic f i e l d  i n  the space between 
the earth and the rnocsr, 
that the inte??pl%net%ry f i e l d  and the e a r t h g s  magnetic f i e l d  
i n t e r a c t  t o  form a csmpPieated boundary, 
l i e v e  that  the detailed s t ruc ture  of t h i s  boundary may expla in  
the c r e a t i o n  of the Van A l l e n  ~ad%afLosa bel ts .  Some aspec t s  
of" the magnetic f i e l d  %la t h i s  region i n d i c a t e  the  ex i s t ence  
of a vast c u r r e n t  r i n g  encfrscU.ng the earth ou t s ide  of the 
major r a d i a t i o n  be l t s ,  The particles i n  t h i s  r i n g  may have 
been de tec t ed  by Sovie t  apace probes, 

The na ture  sf the i n t e r p l a n e t a r y  f i e l d  2s 

The 

Hn o r d e r  t o  m a k e  any headway at  a l l  

Severa l  earth s a t e l l i t e  measurements, and measurements 

It i s  i n  th2.s la t te r  region of space 

Some s c i e n t i s t s  be- 

Russian s c i e n t i s t s  have 
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reported such observations, 

Here on earth we can obsserve changes in the bombardment 
rate of cosmic rays--the charged particles which have enough 
energy to penetrate all the way through our atmosphere and 
our magnetic field. In many cases, these changes cannot be 
ascribed to any changes in the earths8 own magnetic field, 
but may well result from changes in the interplanetary field. 

Thus it can be seen that the data from the magnetometer 
measurement w i l l  be of fundamental importance in interpreting 
the results of the various charged particles experiments 
which are carried on board Ranger 2, The combinatbn of 
charged particle measurements- and magnetic field measurement 
will be of tremendous value in advancing our knowledge in the 
behavior of the sun and its effects upon phenomena here on 
the surface of the earth. 

The rubidium vapor magnetometer relies upon fundamental 
atomic laws which govern the behavior of the atoms of rubidium 
gas when they are in the presence of a magnetic field. 
small cell of rubidium vapor gasp whose behavior will indicate 
the strength of  the magnetic field, ia located at the center 
of  a hollow 13-inch diameter fiber glas8 spherical shell. 
Wrapped around this shell are coils of wire through which 
electric currents of known strengths can be sent during the 
measuring sequence. 
the coils both the strength and the direction of the magnetic 
field in space can be determined, 
the front end of Ranger 2 as far a8 poasible from the electronic 
circuitry in and near the hexagonal base, This minimizes the 
effect of the magnetic background from the spacecraft and its 
electronic components, 

The experiment weighs 5075 pounds, was developed under 
the direction of Dr, J, P, Heppner and J, D, Stolarik of 
the National Aeronautics and Space Administrationss Goddard 
Space F l i  ht Center, The experimental equipment consumes a 
this experiment is provided by Do E, Jones and M, Gumpel of 
the Jet Propulsion Laboratory. 

The 

By the proper sequencing of currents in 

This unit is located near 

power of t .1 watts. Scientific and engineering support for 

SOLAR X-RAY DETECTION 

A pair of scintillation counters are mounted on Ranger as 
part of the Atomic Energy Commissionfs contribution t o  the 
Air Force's Vela Hotel project, 
by Dr. John A. Northrop of JAs A l a m s  Scientific Laboratory 
in conjunction with a group at the S a n a a  Corporation. 

This experiment is supplied 
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These s c i n t i l l a t i o n  detectors are loca ted  about a f o o t  
apart w i t h  t h e i r  s e n s i t i v e  su r faces  f ac ing  the sun. They 
are designed t o  detect b u r s b o f  low-energy x-rays o r i g i n a t i n g  
a t  the sun, 
d e t e c t o r  are intended t o  provide the best poss ib l e  p ro tec t ion  
against cosmic dus t  puncture while permi t t ing  the passage of 
x-rays t o  the d e t e c t i n g  po r t ions  of the instruments ,  

Six opaque windows i n  f r o n t  of each s c i n t i l l a t i o n  

It i s  w e l l  known that the sun i s  not  on ly  a copious 
scource of such r ad ia t ion ,  but  a l so  that  i t  i s  fa r  from being 
a source of cons tan t  i n t e n s i t y ,  T h i s  equipment, therefore ,  
i s  designed t o  d e t e c t  extremely short-term v a r i a t i o n s  so that 
f u t u r e  instruments  s e n t  i n t o  space can Judge when a man-made n e u c l i a r  
explosion has taken place,  o r  whether the de tec t ed  event i s  
simply a s o l a r  o u t b u r s t o  

The equipment weighs approximately 12 pounds and in -  
c ludes  i t s  own power supply, log ic ,  and data handling system. 
Timers keep the high vol tage removed from the photomul t ip l ie rs  
i n  the s c i n t i l l a t i o n  counters  f o r  8 hours during passage 
through the r a d i a t i o n  b e l t s  of the earth, 

NEUTRAL EYDROOEN GEOCOROMA 

The design of t h i s  experiment i s  under d i r e c t i o n  of T. A. 
Chubb and R, W. KPeplin of t he  Naval Research Laboratory and 
H. T. B u l l  and D, D. LaPorte of the Je t  Propulsion Laboratory. 
It employs a te lescope  and d e t e c t o r  s e n s i t i v e  t o  the Lyman- 
alpha region of the spectrum ( t h e  c o l o r  of the n e u t r a l  atomic 
hydrogen gas) which all m a n  the region conta in ing  the earth 
a f te r  Ranger 2 has proceeded fa r  i n t o  apace, 

observed the glow of n e u t r a l  hydrogen gas ou t s ide  the  earth's 
atmosphere from instruments  c a r r i e d  i n  high a l t i t u d e  sounding 
rockets .  They concluded that  t h i s  glow r e s u l t e d  from a cloud 
surrounding the earth, but  the ex ten t  and shape of t h i s  
cloud could not  be determined I from these measurements taken 
from deep wi th in  i t .  It i s  poss ib l e  that t h i s  cloud w i l l  have 
some s o r t  of a long t a i l  mush l i k e  the t a i l  of a cornet. The 
cloud may be d i f f u s e  OF r e l a t i v e l y  compact depending on i t s  
temperature 

A% the te lescope  is mechanically scanned ac ross  the  sky, 
a d e t e c t o r  s e n s i t i v e  t o  t h i s  Lyman-alpha r a d i a t i o n  will pro- 
duce an e l e c t r i c a l  s i g n a l  propor t iona l  t o  the amount of 
Lyman-alpha l i g h t  which strikes i t ,  The resul t  w i l l  be very 
similar t o  a crude television p i c t u r e  taken of the earth and 
i t s  surroundings i n  t h i s  p a r t i c u l a r  color of l i g h t .  A s  
Ranger 2 proceeds out  from the  earth, i t  will take a series 

S c i e n t i s t s  a t  the Naval Research Laboratory have previous ly  
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such p i c tu re s ,  and i n  each one the earth w i l l  occupy a smaller 
and smal le r  area. 

No one i s  c e r t a i n  of the exact  de t a i l s  of what the Lyman- 
alpha te lescope  w i l l  see. There a re ,  however, t h e o r i e s  which 
could account f o r  a hydrogen cloud extending fa r  i n t o  nearby 
space. Hydrogen i s  formed by the a c t i o n  of sun l igh t  upon 
water vapor and marsh gas high i n  the ear th 's  atmosphere a t  
an a l t i t u d e  of approximately 60 miles .  
gas then d i f f u s e s  outward t o  form the  main c o n s t i t u e n t  of 
the ear th 's  very high upper atmosphere, I n  t h i s  high a l t i t u d e  
region, the n e u t r a l  hydrogen could r e f l e c t  the Lyman-alpha 
r a d i a t i o n  put ou t  by the sun or could poss ib ly  e m i t  r a d i a t i o n  
of i t s  own a f t e r  being bombarded by high energy r a d i a t i o n  
from the sun o r  the ear th*s r a d i a t i o n  be l t s ,  It thus  appears 
as i f  we have a glowing corona round the earth q u i t e  analogous 
t o  the corona of the sun. 

The released hydrogen 

If the  s o l a r  wind sweeps out  from the sun, as would be 
i n d i c a t e d  by the shape of the comet tai ls ,  then the gas a t  
the o u t e r  edge of the cloud i s  probably being con t inua l ly  
swept away from the earth, g iv ing  the earth a t a i l  l i k e  a 
comet. I f ,  on the o t h e r  hand, no such s o l a r  wind e x i s t s ,  
the n e u t r a l  hydrogen may simply merge wi th  the  more d i f f u s e  
gas of i n t e r p l a n e t a r y  space,  

Since the d e n s i t y  and behavior of t h i s  hydrogen cloud 
depends on the behavior of the s o l a r  pladama and t h e  s t r e n g t h  
of s o l a r  winds, i t  i s  clear  that proper i n t e r p r e t a t i o n  of 
the data from the Lyman-alpha te lescope  w i l l  r e q u i r e  the 
data from the solar corpuscular  r a d i a t r o n  measurement as 
well as the medium energy p a r t i c l e  measurements and the 
magnetometer measurement8. 
g ive  observat ion8 of o t h e r  phenomena such 88 the aurora  
b o r e a l i s  (nor thern  l i g h t s )  occuring during the l ifetime of 
the experiment, o r  stars which sh ine  wi th  p a r t i c u l a r  b r i l l a n c e  
i n  t h i s  s p e c i a l  region of the spectrum and a r e  loca t ed  i n  a 
p o s i t i o n  where the te lescope  w i l l  see them i n  sweeping back 
and f o r t h  a c r o s s  the v i c i n i t y  of the earth, 

The Lyman-alpha te lescope  may 

The gimbal-mounted te lescope  toge the r  w i t h  i t s  Lyman- 
alpha d e t e c t o r  and the a s soc ia t ed  e l e c t r o n i c s  weighs 15 pounds 
and consumes 1,4 watts of e l e c t r i c a l  power, 

COSMIC DUST DETECTORS 

Impact rate, energy, mornenturn, and d i r e c t i o n  of flight 
of dus t  p a r t i c l e s  i n  i n t e r p l a n e t a r y  space w i l l  be measured by 
a minature cosmic dus t  d e t e c t o r  designed by a group a t  NASA's 
Goddard Space F l igh t  Center, Greenbelt, Maryland, under the 
d i r e c t i o n  of  W. M, Alexander, 
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Housed i n  a magnesium container measuping 3" x 6" x 5*", 
the instrument c o n s i s t s  of a l igh t - f lash  d e t e c t o r  s e n s i t i v e  
t o  minute b u r s t s  of l i g h t  produced by dus t  p a r t i c l e  impacts, 
and a special  microphone attached to t h e  s e n a i t l v e  exposed 
sur face .  The e x p e r b e n t  i s  loca ted  or, Ranger 2 so that i t  
w i l l  detect  par t ic les  moving around %he sun i n  the %me direc- 
t i o n  as the  earth and those moving i n  the the opposi te  ( r e t r o -  
grade) d i r e c t i o n  during d i f f e r e n t  po r t ions  of" the f l i g h t .  

should show both the  ma288 and speed of p a r t i c l e s  which are 
de tec t ed  as well as t h e i r  d i r e c t i o n  sf f l i g h t ,  This w i l l  
g ive  information as t o  whether the measured p a r t i c l e s  are 
i n  o r b i t  around the earth o r  moving f r e e  of" the earth i n  
o r b i t  around the sun. Previous measurements from earth satel- 
l i t e s  and sounding rockets  have i n d i c a t e d  a s t rong  concent ra t ion  
of dus t  p a r t i c l e s  near  the earthd which some s c i e n t i s t s  be l i eve  
i n d i c a t e s  t h e  presence of a cloud of trapped dus t  p a r t i c l e s  
i n  o r b i t  around the  earth, Other s t L e n t i s t 8  f e e l  that  the 
concentrat ion i s  due simply t o  the eart4h3Sp g r a v i t a t i o n a l  e f f e c t  
upon a swarm of dus t  p a r t i c l e s  i n  mot%on amund the sun. 

s i z e s  w i l l  g ive  s c i e n t i s t s  a be t t e r  understanding of the 
d i s t r i b u t i o n  of matter i n  the sobar  system, S c i e n t i s t s  be l i eve  
that  the sun and the p l a n e t s  were formed by the condensation 
of a vas t  c loud of dus t  p a r t i c l e s  80me f i v e  b i l l i o n  years  ago. 
It i s  poss ib le  that the dust p a r t i c l e a  now existing i n  the 
s o l a r  system are the remants of t h i s  o r i g i n a l  condensation, 
o r  i t  i s  p c j s i b l e  that they come f s s m  the breakup of comets 
which f a l l  i n  toward the sun from a p o i n t  f a r  ou t s ide  the 
farthest  p l ane t ,  Some have suggessed that dus t  p a r t i c l e s  from 
i n t e r s t e l l a r  space are cons t an t ly  sweeping i n t o  the region of 
t h e  s o l a r  system and be%ng trapped by the i n t e r a c t i o n  of the 
g r a v i t a t i o n a l  f i e l d s  of the sun ard plane ts ,  thus  con t r ibu t ing  
a steady i n f l u x  of matter t o  the w k n ~ l e  solar system, 

Analysis of the  data which lret-sult from t h i s  experiment 

Information on the o r b i t s  sf t hese  p a r t i c l e s  and on their  

I 

It i s  n o t  l i k e l y  that  these  beginning measurements of 
dus t  and i n t e r p l a n e t a r y  space camied  out  onboard Ranger 2 
w i l l  enable s c i e n t i s t s  t o  decide among the var ious  p o s s i b i l i t i e s ,  
However, the measurements should give aeieuat%sts a much b e t t e r  
basis f o r  f u r t h e r  c a l c u l a t i o n s  on che o r i g i n  and h i s t o r y  of 
the s o l a r  system and material withia  it, 

The cosmic dus t  d e t e c t o r s  and t h e i r  a s soc ia t ed  e l e c t r o n i c s  
weigh 3.55 pounds and consme Q,20 watts of e l e c t r i c a l  power, 
S c i e n t i f i c  and engineer ing support  f o r  t h i s  experiment i s  pro- 
vided by Marcia Neugebauer and E, S, McMillan of Je t  Propulsion 
Laboratory. 
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SCIENTIFIC EXPERIMENTS 

Experiments 
So la r  Corpuscular 
Radiation Analysis 

Medium-energy range 
P a r t i c l e  Detect ion 

Cosmic Ray Ioniza- 
t i o n  rate measure- 
ment 

Triple-Coincidence 
Cosmic Ray Analysis 

Magnetic F ie ld  
Analysis 

S o l a r  X-Ray 
Detect ion 

Observation of 
Neutral  Hydrogen 
Geocorona 

Cosmic Dust De-  
t e c t i o n  

Descr ipt ion 
E l e c t r o s t a t i c  ana lyzers  f o r  
s tudy of low mergy,  charged 
p a r t i c l e s ,  most of which 
o r i g i n a t e  i n  t h e  sun. 

Three sets of p a r t i c l e  de- 
t e c t o r s :  l. Cadmium s u l f i d e  
c e l l s ;  2. Geiger-Mueller 
counter ;  3. Gold-sil icon 
s o l i d  state de tec to r .  

Quartz-fiber integrating type 
i o n i z a t i o n  chamber t o  measure 
bombardment rate of ene rge t i c  
charged p a r t i c l e s .  

Proportional-counter tubes 
t o  measure k i n e t i c  energy of 
fast charged p a r t i c l e s  i n  
space. 

Rubidium vapor type magne- 
tometer t o  measure d i r e c t i o n  
and s t r e n g t h .  

S c i n t i l l a t i o n  counters  t o  
d e t e c t  low energy Bun 
b u r s t s  of x-rays,  

Parabol ic  mi r ro r  w i t h  
i o n i z a t i o n  chamber, t o  
d e p i c t  na ture  and distri- 
but ion of hydrogen cloud 
around the earth. 

S c i n t i l l a t o r - t y p e  photo- 
m u l t i p l i e r  and microphone t o  
measure p a r t i c l e  impact rate,  
energy, momentum and d i r e c t i o n  
of dus t  p a r t i c l e s .  

Experimenter 
JPL: M.M. Neuge- 
bauer, D r .  C.W. 
Snyder 

S t a t e  Univers i ty  
of Iowa: D r .  James 
A. Van A l l e n  
Univers i ty  of 
Chicago: D r s .  C.Y. 
Fan, P. Meyer, 
J . A .  Simpson 

Caltech: Dr. H.V. 
Neher; JPL: Drs. 
H. R ,  Anderson, 
W. S. McDonald 

Universi ty  of 
Chicago: D r .  C.Y. 
Fan, P. Meyer, J. 
A. Simpson 

NASA Goddard Space 
F l i g h t  Center :  
D r .  J, P. Heppner 

Los Alamos Sc i .  
Lab: D r .  J . A .  
Nor t hrop 

Naval Research 
Lab: T.A. Chubb, 
R. We Kreplin;  
JPL: D.D. LaPorte, 
H.T. Bul l  

NASA Goddard Space 
F l i g h t  Center: 
W.M. Alexander 



RELEASE NO, 61-224-3 FOR RELEASE: Tuesday AM's 
October 17, 1961 

LAUNCH VEHICLE FACT SHEET 

The National Aeronautics and Space Administration's 
Ranger 2 spacecraft will be launched by an Atlas Agena B 
rocket, This will be NASA's second use of the Atlas Agena B, 
a combination of two proven rockets which have figured 
prominently in earlier space exploration. 

Due t o  a malfunction, the spacecraft was ejected in a low 
earth orbit (apogee 312.5 miles; perigee 105.3 miles) rather 
than the highly eccentric orbit for which it was programmed. 
The launc:; resulted In a aatisfactary test of many spaceopaft 
components. Hanger I reentered the a'cmosphere on August 29 
af'ter 111 orbits of the earth. 

On August 23, 1961, Ranger I was launched by Atlas Agena B. 

The rocket is procured from industry by the NASA 
Marshall Space Flight Center through the Air Force Space 
Systems Division. 

agreement which provides that the Air Force will furnish NASA 
a number of vehicles consisting of modified Atlas and Thor 
boosters with modified Agena B's serving as second stages. 
The Agena was developed for the Air Force Discoverer 
satellite program, in which it has achieved a significant 
reliability record. (The agreement between NASA and the Air 
Force says that "In order to take advantage of the existing 
USAF capability and procedures, the NASA is implementing the 
Agena program through established USAF . . , channels.) 

Major contractors involved in the vehicle operation are 
Lockheed Missile and Space Division and General Dynamics- 
Astronautics. The launching at Cape Canaveral will be 
conducted by these companies and the Air Force under the 
direction of the Marshall Center's Launch Operations 
Directorate. 

This unique relationship is spelled out in a NASA/USAF 

Launch Vehicle Flight Plan 

The Atlas/Agena vehicle carrying Ranger 2 will lift off 
Pad 12 at Cape Canaveral executing a programmed roll and 
pitch maneuver to achieve a launch azimuth of 108 degrees, 
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A l l  engines of the Atlas -- booster ,  s u s t a i n e r  and 
ve rn ie r  -- are burning a t  l i f t o f f .  The boos te r  i s  programmed 
t o  burn approximately 2-1/2 minutes; the  h u s t a i n e r  about 
4-1/2 minutes and the v e r n i e r s  about 5 minutes. A t  AltLias 
burnout the veh ic l e  should be about 80 miles high and some 
350 miles down the  A t l a n t i c  Missile Range. 

Prior t o  s u s t a i n e r  cu tof f  the Atlas ground guidance 
computer determines t h e  v e l o c i t y  when v e r n i e r  cu tof f  occurs 
and coast  begins .  Acting on t h i s  data the computer 
e s t a b l i s h e s  the  time when a s i g n a l  t o  the  Atlas a i rbo rne  
guidance system starts a timer aboard the Agena. This  timer 
and an a u x i l i a r y  timer i n  the Agena con t ro l  the sequence of 
events  which occur a f te r  sepa ra t ion  from t h e  Atlas. 

When ve rn ie r  cutoff  occurs, the e n t i r e  veh ic l e  goes ink0 
a coas t  phase of about 25 seconds, F i r s t  t h e  shroud 
p r o t e c t i n g  the Ranger spacec ra f t  during i t s  e x i t  through the 
ear thss  a tmosphere . i s  separated by a s e r i e s  of spr ings .  Next 
small explosive charges r e l e a s e  t h e  Agena car ry ing  t h e  space- 
c r a f t  from the Atlas. Retro-rockets on the boos te r  f i r e ,  
slowing i t s  upward f l i g h t  and allowing t h e  Agena t o  separate. 
Then the Agena pneumatic con t ro l  system begins a p i t c h  maneuver 
t o  o r i e n t  the vehic le  i n t o  an a t t i t u d e  h o r i z o n t a l  t o  t h e  earth. 
This  p i t c h  maneuver i s  programmed t o  be completed before  the  
t imer  s i g n a l s  i g n i t i o n  of t h e  Agena engine. 

A t  engine start  the hydraul ic  con t ro l  system takes over 
keeping t h e  vehic le  h o r i z o n t a l  during the  approximately 2-1/2 
minutes the engine i s  operat ing.  The i n f r a - r e d  horizon 
sensing device sends minute co r rec t ions  t o  t h e  con t ro l  system. 

If a l l  events  have gone as programed,  a t  Agena engine 
cu tof f  the veh ic l e  and i t s  Ranger payload w i l l  be i n  a near  
c i r c u l a r  o r b i t  around t h e  earth a t  an a l t i t u d e  of about 
100 miles. This f irst  o r b i t  i s  c a l l e d  a "parking o r b i t . "  

The Agena now coas t s  i n  i t s  parking o r b i t  f o r  approximately 
14  minutes,  The pneumatic con t ro l  system takes over main- 
t a i n i n g  the vehic le  i n  the proper  a t t i t u d e  with r e spec t  t o  
t he  e a r t h .  A t  the  proper  i n s t a n t  the timer again s i g n a l s  
t h e  Agena engine t o  begin operat ion.  T h i s  second burn i s  
programmed for approximately 1-1/2 minutes,  

t h e  
T h i  

Approximately 2-1/2 minutes a f t e r  f i n a l  engine shutdown 
Ranger spacec ra f t  i s  separated from the  Agena by spr ings .  

s occurs about 25 minutes a f te r  l i f t o f f .  The pneumatic 
con t ro l  system i n  t.he Agena now begins  a maneuver tu rn ing  
t h e  vehic le  a80 degrees on i t s  yaw a x i s  s o  that  i t  i s  
t r a v e l i n g  t a i l  f i rs t .  
sepa ra t ion  a r e t ro - rocke t  on the Agena f i r e s  providing r e t r o  

About 6-1/2 minutes a f t e r  Ranger 
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thrust t o  slow the Agsna. (In later Ranger launches when the 
trajectory is in the direction of the moon this maneuver will 
prevent the Agena stage from impacting on the moon.) 

At separation from the ena the Ranger spacecraft 
should be traveling about 00 miles per hour. 

The operation of the Agena second burn will be monitored 
by an Army missile tracking ship, the American Mariner, which 
service will be provided to the Marshall Center by the A m y  
Ordnance Missile Command. The ship will be located near 
Ascension Island, where the Agena's second burn period will 
occur. In this initial Ranger launching, the tracking 
could be accomplished at the Atlantic Missile Range station at 
Ascension. This, however, will provide a "drill" for the ship 
in preparation for later launchings in which the rocket's 
path will be out of range of the AMR station. 

i t  r i  Atlas D Space Boosters 

PROPULSION: Cluster of three rocket engines--two boosters, 
one sustainer, using liquid propellants, 

SPEED:: Approximately 12,000 statute miles per hour for the 
mission e 

THRUST: Total nominal thrust at sea level more than 360,000 l b s .  

SIZE: 
I h e t  wide across flared engine- nacelles. . 10 feet wide 
across tank section. 

Approximately 78 feet high including adapter f o r  Agena; 

WEIGHT: Approximately 260,000 lbs. at monent of launch, fully 
loaded with propellants - liquid oxygen and RP-1 and adapter 
sections -- approximately 15,800 lbs. 
GUIDANCE: Radio Command guidance. Airborne elements sense 
velocity and vector transmitting this data to ground computer. 
Computer determines corrections necessary and transmits - 
information t o  airborne unit which signals control system, 
Control accomplished through engine gimballing and engine 
burning time. 

CONTRACTORS: Airframe and assembly - Convair Astronautics; 
Propulsion - Rocketdyne Division of North American Aviation; 
Radio command guidance - Defense Systems Division of General 
Electric Company; Ground guidance computer - Burroughs 
Corporation. 
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Agena "B" Second Stage 

PROPULSION: Single  rocket  engine using l i q u i d  p rope l l an t s  - 
i n h i b i t e d  red fuming n i t r i c  ac id  ( I R F N A )  and unsymmetrical 
dimethyldrazine (UDMH). 

THRUST: 15,000 pounds a t  a l t i t u d e .  

SIZE: Approximately 22 fee t  long inc luding  adap te r  t o  accept  
Ranger I. 
booster .  

d 

8 f e e t  of Agena f i t  i n t o  adap te r  a top  the Atlas 

WEIGHT: Approximately 15,000 pounds inc luding  adap te r  t o  
accept  Ranger 2. 

PAYLOAD: Ranger 2 and shroud weighing approximately 790 pounds. 

CONTROL SYSTEMS: Pneumatic, us ing  high pressure  gas  metered 
throught e x t e r n a l  j e t s  f o r  use during coas t  phases. Hydraulic 
through gimbal l ing rocket  engine during powered port ion8 of 
f l i g h t .  Both are fed by a programmer i n i t i a t e d  by a i rbo rne  
t imers .  Correct ions a r e  provided by the a i rbo rne  guidance 
sys tern. 

GUIDANCE: Agena guidance is not dependent on ground-space r a d i o  
l i n k s .  
an  i n e r t i a l  re fe rence  platform, a v e l o c i t y  meter and an i n f r a -  
red horizon sensing device,  i s  e n t i r e l y  se l f -conta ined ,  
F ina l  data on t h e  v e l o c i t y  d f  t h e  launch veh ic l e  18 computed 
by t h e  Atlas ground guidance computer p r i o r  t o  sepa ra t ion  of 
t he  Agena, S igna ls  t o  s t a r t  the  timers i n  t h e  Agena are s e n t  
t o  t h e  Atlas v i a  r a d i o  and a r e  t ransmi t ted  by "hard wire" t o  
t h e  Agena before  s t ag ing  occurs. Commands t o  i g n i t e  the Agena 
rocket  engine are i n i t i a t e d  by the re spec t ive  timer for f i rs t  
and second burn. The v e l o c i t y  meter ( a n  accelerometer  device)  
i n i t i a t e s  engine shutdown signals as necessary t o  achieve 
the d e s i r e d  terminal  ve loc i ty .  The in f r a - r ed  horizon 8ene)or 
"looks" f o r  t h e  horizon and sends co r rec t ions  t o  the con t ro l  
system. The i n e r t i a l  re fe rence  platform keeps the veh ic l e  
s t a b l e  i n  a l l  three axes sending the necessary p i t c h ,  yaw 
and r o l l  co r rec t ions  t o  the con t ro l  system. 

Th e guidance system which i s  made up of t iming devices ,  

CONTRACTORS: Lockheed Miss i le  and Space Co., prime con t r ac to r ;  
B e l l  Aerospace Co., engine. 

Key Management Personnel 

Agena B d i r e c t i o n  a t  NASA Headquarters is provided by 
t h e  Off ice  of Launch Vehl.cle Programs. The Agena program 
manager i s  Dick Forsythe,  
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The f i e l d  i n s t a l l a t i o n  charged w i t h  managing t h e  veh ic l e  
program i s  t h e  NASA Marshall Space F l i g h t  Center. 
Hueter heads t h e  Center ‘s  Light  and Medium Vehicles Off ice .  
F r i e d r i c h  Duerr is t h e  Agena systems manager. 

program f o r  t h e  AI? Space Systems Division, assisted by 
Major Charles A .  Wurster. 

manager of  NASA programs. 

Huntsv i l le  and Canaveral, w i t h  respec t  t o  launch a c t i v i t i e s .  

Hans 

Major John G.  Albert  i s  t h e  d i r e c t o r  of t h e  NASA AgenaB 

Harold T. Luskins i s  t h e  Lockheed Miss i le  and Space Co. 

Charles Cope of t h e  NASA LOD performs l i a i s o n  between 
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RELEASE NO. 61-224-4 FOR RELEASE: AM's Tuesday 
October 17, 1961 

DEEP SPACE INSTRUMENTATION FACILITY 

The Deep Space Instrumentation Facility (DSIF) consists 
of three space communication stations located approximately 
120 degrees apart around the earth, and a mobile station which 
can be located to suit the purpose of a particular mission. 
The three permanent stations are Goldstone, California; Woornera, 
Australia; and near Johannesburg, South Africa. 

The D S I F  is under the technical direction of the California 
Institute of Technology Jet Propulsion Laboratory f o r  the National 
Aeronautics and Space Administration. D r .  Eberhardt Rechtin is 
JPL's D S I F  Program Director. 

In the lunar and planetary programs, the mission of the 
D S I F  i s  to track, receive telemetry from and send commands to 
spacecraft from the time they are injected into orbits until 
they finish their missions. 

Since they are located approximately 120 degrees apart 
around the earth, the three stations can provide 360 degree 
coverage around the earth so that one of the three always w i l l  
be able to communicate with a distant spacecraft. 

In the case of Ranger, the mobile station, under a crew 
headed by Earl Martin of JPL, will locate its 10-foot-in-diameter 
tracking station at a position approximately one mile east of 
the DSIF station near Johannesburg. 

The mobile station will be used in that location because 
it has the advantage of having a 10-degree beam width--ten times 
as wide as the 85-foot-in-diameter dish--and it can track at a 
rate of 10 degrees per second, also ten times as fast as the 
big dishes. On the other hand, since its antenna is not so 
large as the big dishes, it cannot match the big dishes in 
range and consequently will be used only in the initial part 
of the flight. 

Based on nominal performance and a nominal trajectory, 
the initial Ranger acquisition and loss times for each D S I F  
station are: 

Mobile Station, South Africa--Acquires 5 minutes after 
injection, holds f o r  13 hours. 

DSIF,  Johannesburg--Acquires 10 minutes after injection, 
holds for 13 hours. 

DSIF,  Woomera--&quires 25 minutes after injection, holds 
for 6.5 hours. 
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DSIF, Goldstone--Acquires 12 hours after injection, holds 
f o r  11 hours 

m e  Goldstone DSIF station, located 50 miles north of 
Barstow in the Mohave Desert, is regarded as the research and 
development center of the DSIF, in that pioneering techniques 
and hardware are tested and proved out at Goldstone for the 
benefit of the other two stations. 

Goldstone is equipped with two 85-foot-in-diameter antennas, 
one f o r  receiving and one f o r  transmitting. The two antennas are 
seven air miles apart, separated by a ridge of hills to inlnimize the 
possibility of interference between the two. 

Goldstone is operated f o r  JPL by %he Bendix Radio Corporation. 
JPLls engineer in charge is Walter LarlcLn. 

The Australian DSIF is 1.5 miles from Woomera Village in 

The Woomera 
South Australia. 
antenna and supporting equipment and buildings. 
station is operated by the Australian Department of Supply, 
Weapons Research Establishment; D r .  Frank Wood represents the 
WRE, 

It consists of an 85-foot-in-diameter receiving 

JPL's resident engineer is Richard Fahnestock. 

The South African station, like the Island Lagoon station, 
consists of an 85-foot-in-diameter receiving antenna and sup- 
porting equipment and buildings and is located in a bowl-shaped 
valley approximately 40 miles northwest of Johannesburg. The 
South African skation is operated by the South African govern- 
ment through the National Institute f o r  Telecommunications 
Research; Dr. Frank Hewi+tt,director. NITR is a division of 
the Council f o r  Scientific and Industrial Research. JPL's 
resident engineer is Paul Jones. 

The two overseas stations and Goldstone are equipped 
with a communications network which allows tracking and 
telemetry information to be sent to the JPL Communication 
Center in Pasadena for processing by JPL's IBM 7090 computer. 



RELEASE NO. 61-224-5 FOR RELEASE TUESDAY AM's 
October 17, 1961 

RANGER CONTRACTORS 

--Eighteen s ibcontractors to the California Institute 
of Technology Jet Propulsion Laboratory provided instruments 
and hardware used on the Ranger spacecraft. They are: 

American Missile, 15233 Grevillea Avenue, Lawndale, Calif,, 
telemetry encoders, power switching and logic assembly; 
Applied Physics, 2724 S. Peck Road, Monrovia, Calif., dynamic 
capacitor; Consolidated Systems, 1500 S. Shamrock Avenue, 
MoTirovia, Calif., Lyman Alpha telescope; Hofflnan Electronics 
Corporation, 1001 No. Arden Drive, El Monte, Calif,, solar 
cells ; Horkey-Moore, 24660 S. Crenshaw Boulevard, Torrance, 
Calif., spacecraft system test stand; International Tele- 
graph and Telephone, 15191 Bledsoe Street, San Fernando, 
Calif., static power converter modules; Leach, 18435 Susana 
Road, Compton, Calif., telemetry checkout; Lockheed Aircraft 
Corporation, Missile and Space Division, 7701 Woodley Avenue, 
Van Nuys, Calif., prototype sterilization cart; Motorola, Inc., 
8201 East MacDowell Road, Scottsdale, Ariz., transponders and 
radio command program. 

NOrtrQn,iCS, Division of Northrop Corporation, 222 N. 
Prairie Avenue, Hawthorne, Calif., sun and earth sensors; 
Radiaphone, 600 East Evergreen Avenue, Monrovia, Calif., 
scientific instruments, ground support equipment; Servomechan- 
isms Inc., 12500 Aviation Boulevard, Hawthorne, Calif., electro 
gating system; Space Technology Laboratories, 5730 Arbor Vitae, 
Los Angeles, Calif., scientific instruments, engineering 
services; Spectrolab, Inc., 11921 Sherman Way, North Hollywood, 
Calif., Lyman Alpha mirror; State University of Iowa, 
radiation detector. 

Texas Instrument, Apparatus Division, 6000 Lemon 
Avenue, Dallas, Tex., ground support equipment, flight data 
encoders; United Electrodynamics, 200 Allendale Road, 
Pasadena, Calif., pole  beacon encoders, flight frictlion 
and ground test sets. 

In addition t o  these subcontractors, there were 1500 
industrial firms who contributed to the Ranger Program. 
The cost of these supplies amounted t o  $12 million. 



RELEASE NO. 61-224-6 FOR RELEASE: AM's Tuesday 
October 17, 1961 

DIMENSIONS RANGER 
I n  launch posi t ion,  folded 

I n  c ru ise  posi t ion,  panels urrfo'ld'ed 

WEIGHT RANGER 

Miscellaneous Experiments ---------------- 

Atlas Agena B 

100 plus  f e e t  

66 f e e t  

22 feet  

12 f e e t  

5 f e e t  

11 f e e t  

17 f e e t  

13 f e e t  

125 pounds 

50 pounds 

261 pounds 

118 pounds 

121 pounds 



. .  

RELEASE NO. 61-224-7 FOR RELEASE: AM's Tuesday 
October 17, 1961 

K3Y PERSONNEL 

The Nat ional  Aeronautics and Space Administration provides  
ove r -a l l  d i r e c t i o n  of the Ranger P r o j e c t  from NASA Headquarters 
i n  Washington. 

The p r o j e c t  i s  managed by the Off ice  of Lunar and Planet,ary 
Programs, which i s  par t  of t h e  NASA Office of Space F l i g h t  
Programs. 

F l i g h t  Programs. 

P lane tary  Programs. 

and Plane tary  Programs. 

Key NASA personnel i n  the Ranger program are: 

Dr. Abe S i l v e r s t e i n ,  D i rec to r  of the Off ice  of Space 

Edgar M. Cor t r igh t ,  Ass i s t an t  Di rec tor  f o r  Lunar and 

Oran W. Nicks, Chief of F l i g h t  Systems, Off ice  of Lunar 

Benjamin Milwitzky, Bead of Lunar F l i g h t  Systems. 

The Jet  Propulsion Laboratory, Pasadenas Calif.,  operated 
f o r  NASA by the Ca l i fo rn ia  I n s t i t u t e  of Technology, i s  respons ib le  
f o r  design and i n t e g r a t i o n  of the spacec ra f t  and i t s  s c i e n t i f i c  
payload, and t r ack ing  of t h e  s p a c e c r a f t .  Key JPL personnel a re :  

C l i f f o r d  I. Cwnmings, Lunar Program Di rec to r .  

James D. Burke, Ranger P r o j e c t  Manager. 

Allen E. Wolfe, Ranger P r o j e c t  Engineer. 

D r .  Nicholas A .  Renze t t i ,  Deep Space Instrumentat ion 

Milton T. Goldfine i s  i n  charge of spacec ra f t  launch 

John R.  CasaniJ Ranger Systems Design Engineer, 

Systems Manager i n  the Ranger Program. 

opera t ions  for JPL. 

(Mrs.) Marcia M. Neugebauer, P r o j e c t  S c i e n t i s t  for Rangers 

P h i l l i p  A ,  Tardani, Operations Manager f o r  the DSIF. 

Marshall S.  Johnson, Data Operations and Controls  System 

One and Two. 

Manager, i s  respons ib le  f o r  t h e  Ranger opera t ion  a f t e r  i n j e c t i o n .  
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* * *  

"Our Expanding National Space Program" 

D r .  Ritchey, Ladies and Gentlemen: 

It is an honor t o  be a t  luncheon today with this  d is t in -  
guished group t o  w h i c h  the national space program o w e s  so 
much. The f a c t  t h a t  the United States w a s  able t o  enter  the 
space age four years ago, and t h a t  we have come so f a r  s ince 
then is ,  i n  some large measure, due to  the foresight,  enter- 
p r i se ,  and determination of many of you. 

These qua l i t i e s  have been charac te r i s t ic  of the  American 
Rocket Society since i ts  e a r l i e s t  days. Your twelve charter  
menibers w e r e  thinking fa r  ahead of their  t i m e s  i n  1930 when 
they founded t h i s  Society "for promotion of i n t e r e s t  i n  and 
experimentation toward interplanetary t ravel ."  

From the viewpoint of an administrator with responsi- 
b i l i t y  i n  the  space e f for t ,  I find it interest ing t h a t  now, 
a s  i n  the beginning, the American Rocket Society has non- 
s c i e n t i s t s  ac t ive  i n  i t s  membership. As many of you know, 
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prime movers i n  establishing the  American Rocket Society 
w e r e  such men a s  the  amateur experimenter and prominent 
public re la t ions counsellor G. Edward Pendray. 

This kind of i n t e r e s t  and par t ic ipa t ion  is important 
i n  an organization t h a t  has such a key role i n  a n  enterpr ise  
as vas t  as space exploration, an undertaking with far-  
reaching implications for the future  of the economy, educa- 
t ion ,  the professions, and fo r  the  secur i ty  and general w e l l -  
being of our country and a l l  mankind. 

I wonder, however, i f  even the  founders of the A . R . S .  
could have envisioned what would grow out  of t h e i r  "space 
fan club." Who, t h i r t y  years ago,, could have believed t h a t  
by 1961 the Society would have evolved in to  an organization 
with thousands of m e m b e r s ,  drawing i ts  leaders from the m o s t  
advanced d isc ip l ines  of science and technology, as w e l l  a s  
from f i e lds  a s  diverse as indus t r ia l  management, Congress, 
and philanthropic foundations? 

During the coming years of the  na t ion ' s  accelerated 
space program the contributions of the A . R . S .  can be even 
more substant ia l .  On the pol ic ies  you f o l l o w ,  on your dr ive 
and effectiveness,  rests much of what the nation w i l l  do t o  
l i f t  from the  realm of dreams tQ the  area of p rac t i ca l  things 
the goal of manned interplanetary t r ave l  t h a t  your founders 
envisioned i n  1930. 

Members of the A . R . S .  know the background and accom- 
plishments of the United States space program and of the 
National Aeronautics and Space Administration. You know 
better than I do the importance of our National Booster 
Program and the s c i e n t i f i c  yields  of the fifty-two ear th  
s a t e l l i t e s  and the  deep space probes t h a t  the United S ta tes  
has launched, and I believe you understand and appreciate 
the  perception and courage with which President Kennedy has 
launched us on a new decade of space progress. 
hear more of t h i s  f r o m  the V i c e  President on Friday. 
Chairman of t he  National Space Council, he is  our best  
r e a l l y  b ig  "space booster ., 'I 

You w i l l  
A s  

The f a c t  t h a t  the  1962 space increases w e r e  presented 
by the President and accepted by the Congress on a bipar t isan 
basis s h o w s  t h a t  a s  a nation we  can s t i l l  uni te  i n  the face 
of danger and p u l l  togetRer fo r  the c lear  national i n t e re s t ,  
Adequacy i n  space is cer ta in ly  one such c l ea r  i n t e re s t .  
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Perhaps it may not be out of place t o  say tha t  President 
Kennedy gave me one of the biggest surprises of my l i f e  by 
asking me t o  head NASA. I t r i e d  t o  t e l l  h i m  tha t  he needed 
a s c i e n t i s t ,  an engineer -- someone thoroughly versed i n  the 
space sciences, i n  rocket technology, i n  s a t e l l i t e s  and 
other spacecraft. 

Bu t  the President insis ted tha t  as  he viewed the Nation's 
problems of space, he could not escape a feeling tha t  they 
were i n  r e a l i t y  not j u s t  s c i en t i f i c  or technical,  but of broad 
national and internat ional  policy and of the organization of 
pr ivate  and government resources t o  make policy effect ive.  

He s ta ted h i s  conviction tha t  the national space e f f o r t  
is v i t a l l y  important -- a long-range program which cannot be 
turned on and off a t  w i l l .  He expressed a strong feeling 
t h a t ,  i n  some large degree, the a b i l i t y  of the United States  
t a  achieve i ts  great  internat ional  goals of peace and f u l f i l l -  
ment for a l l  mankind would depend upon what we can achieve i n  
space. 

I am here today t o  report  on the actions taken since 
January 20, and I believe you can accept them as  indications 
of prbg-ress. 

Based on careful  studies made as to  mil i tary,  c iv i l i an ,  
and internat ional  needs by the senior o f f i c i a l s  of the 
Department of Defense, the Atomic Energy Commission, and the 
National Aeronautics and Space Administration, a program was 
worked out t o  develop, b u i l d ,  t e s t ,  and f l y  space boosters 
large enough t o  accomplish a manned exploration of the m ~ ~ n ,  
and t o  expedite work i n  the en t i re  space f i e l d .  The neces- 
sary increases i n  such areas as space science and technology 
were incorporated. Plans for  the necessary spacecraft ,  
launching, tes t ing ,  tracking, and recovery f a c i l i t i e s  were 
added. The program was examined by the Space Council under 
the leadership of the Vice President and presented t o  the 
Director of the Budget and to  the President. Both Majority 
and Minority leaders on the Senate and House Committees 
were consulted by the Vice President and the Space Council. 

On  May 25, the President presented h i s  recommendations 
for  a s t a r t  on the long-range program t o  the Congress as a 
matter of urgency, b u t  as  one on which the Congress i t s e l f  
should decide. T h i s  Congress d i d ,  as I am sure you know, 
by authorization and by substant ia l  appropriations. B u t  



you may not have followed the details suf f ic ien t ly  closely 
t o  know t ha t  there was a reduction i n  appropriations of 

1 2  million dol lars ,  and tha t  it wa8 only the  day before 
adjaurnmmt t h a t  we  obtained the necessary f l e x i b i l i t y  i n  
fund t ransfers  and excepted posit ions t o  organize the e f f o r t  
e f fec t ive ly  and e f f i c i en t ly .  

As soon as  it became clear  t h a t  Congress would approve 
the program a series of actions were in i t i a t ed  t o  s t a r t  the 

(Y FL 3’ 

I: forward motion. 

Through three massive computer runs,  2 ,200 d i scre te  
tasks w e r e  analyzed using the performance evaluation and 
review technique t o  determine t h a t  manned lunar exploration 
was feasible  i n  the 10-year time period. 

O n  the th i rd  run  we found an acceptable course of i m -  
mediate action and have in i t i a t ed  a large number of s teps  
t o  bring it t o  f ru i t ion .  However, it is important t o  recog- 
nize t h a t  a number of problems are  unresolved and await 
fur ther  research and technological advance. 

With respect t o  the u t i l i za t ion  of m l i d  propellants or  
l iquid propellants i n  our largest  boo-st@r$, we are  carrying 
out development of both for  such peciod as is required to 
make the necessary evaluation. 

W i t h  respect t o  the poss ib i l i t y  -- for  our most ad- 
vanced missions -- of building a large space ship out of 
components placed i n  o r b i t  around the earth by medium-sized 
rockets, as  against  the advantages of using a giant-sized 
booster of the Nova c lass ,  w e  a re  proceeding with the neces- 
sary fact-finding. We a re  incorporating i n  our decisions 
on programs and f a c i l i t i e s  the f lex ib iz i ty  tha t  w i l l  permit 
us  t o  take advantage of e i ther  these or other proposed 
methods for  accomplishing our goal . 

W e  have not subordinated our work i n  space science t o  
the man i n  space program, b u t  have instead increased it as  a 
necessary f i r s t  s tep i n  a l l  our programs. 

We have not reduced our program for  research on scien- 
t i f  i c  and technological problems associated with space 
which can be conducted here on ear th ,  b u t  have rather  in- 

\,$ creased it where t h i s  was the most e f f i c i e n t  way t o  accom- 
\ p l i s h  the desired r e s u l t .  
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W e  have not reduced our work i n  the areas of aeronau- 
t i c a l  research and the study of atmospheric f l i g h t ,  but 
have rather  increased and extended it t o  determine every 
area i n  which gains for the space program as well as for 
manned f l i g h t  i n  the atmosphere could be obtained. 

We have not i n s t i t u t e d  what is sometimes called a 
crash program, but have proceeded a t  a f a s t  pace through the 
orderly processes of government, including Congressional 
examination. We have worked i n  close coordination with the 
Department of Defense, the Atomic Energy Commission, the 
S ta t e  Department, the Federal Communications Commission, the 
Department of Commerce, the National Science Foundation, and 
indeed, a l l  agencies with in t e re s t  i n  par t ic ipat ion.  

We have followed the policy of using existing resources 
of the nation i n  such outstanding organizations as the A i r  
Force, the Army and Navy, the Weather Bureaul the Atomic 
Energy Commission, the National Bureau of Standards, and i n  
univers i t ies  and industry. We have refrained from jur i s -  
d ic t iona l  bickering. 

The r e su l t s ,  I believe, speak for  themselves. 

W i t h  respect to the ongoing f l i g h t  program, we have 
conducted 11 launches SQ f a r  during 1961, of w h i c h  seven 
were successful, W e  have conducted not only the f i rs t  ani- 
mal and manned suborbital  f l i g h t s ,  but have gone f a r  t o  
prove the  Mercury-Atlas system w i t h  a successful unmanned 
o r b i t a l  f l i g h t  and recovery, Perhaps I might a l so  be per- 
mitted t o  mention the following: We have launched the 
th i rd  weather s a t e l l i t e ,  TIROS IIP, which reported the 
da i ly  posit ion of hurricanes and was responsible for  the 
discovery of Hurricane Esther two days e a r l i e r  than would 
have been possible by other methods. 
s a t e l l i t e s  were Explorer XI which is sending back data on 
gamma rays emitted from various par t s  of the heavens, and 
Explorer XI1 which is surveying energetic pa r t i c l e s  over a 
highly e l l i p t i c a l  t ra jec tory  varying from l e s s  than 200 t o  
nearly 50,000 miles above the surface of the ear th .  

Among the s c i e n t i f i c  

I n  the build-up for  our national launch vehicle pro- 
gram, we have planned, financed and proceeded t o  procure- 
ment on the newer Saturn configurations t o  increase per- 
formance of the Saturn 6-1, and have moved a long way 
toward fixing the configuration for  Nova. 
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I n  the Unmanned Space Plight Program, we have added four 
vehicles t o  the Ranger se r i e s ,  have scheduled a Mariner 
f l i g h t  toward Venus during i ts  next approach t o  the ear th ,  
and have had such successes as those previously mentioned. 
We have a l so  had our fa i lures  b u t  there has been no diminu- 
t ion  i n  the pace of the advance. 

W i t h  respect t o  our worldwide tracking f a c i l i t i e s ,  they 
have been subs tan t ia l ly  completed and proved out by such 
f l i g h t s  as  the unmanned o r b i t a l  Mercury-Atlas f l i g h t  l a s t  
month. The communications networks and the computer and 
operational capabi l i t i es  of our data acquis i t ion,  storage 
and use f a c i l i t i e s  have m e t  our requirements. We have demon- 
s t ra ted tha t  t h i s  worldwide tracking communications and data 
acquisit ion network is a pr ice less  national asse t .  

The backbone or  basic s t ructure  of the f a c i l i t i e s  we  
w i l l  need for the research and development associated w i t h  
manned space f l i gh t :  and for  the fabricat ion,  s t a t i c  test ,  
and launching of e i ther  the very large Nova rockets or  a 
larger  number of medium rockets, have been planned, loca- 
t ions selected,  and arrangements made i n  most cases for con- 
s t ruct ion and operation. This w i l l  permit not only the ef- 
f i c i en t  fabrication and use of the large Nova rockets, i f  
required, b u t  the  a l te rna te  use of a number of medium-sized 
rockets i n  the rendezvous technique t o  b u i l d  spacecraft i n  
o rb i t .  Further, it w i l l  f a c i l i t a t e  bringing in to  being an 
e f f i c i e n t  transportation network, linking our f a c i l i t i e s ,  
which w i l l  be capable of handling very large rockets i n  the 
proper manner and a t  the times required. A s tudy  of the 
operating problems and the requirements for  e f f i c i en t  use 
of launch and other f a c i l i t i e s  i n  t h i s  large and varied 
program demonstrates the need for  linking the fabricat ion,  
s t a t i c  tes t ,  and launch f a c i l i t i e s  by such a transportation 
complex. 

W i t h  respect t o  the applications through w h i c h  space 
science and technology can begin t o  y i e ld  u se fu lbene f i t s ,  
public policy has been established t o  speed up a worldwide 
operational system for communications based on relay sa te l -  
l i t e s .  Three important research and development projects  
have been ins t i tu ted .  These a re  Project Relay, being de- 
veloned for NASA by the Radio Corporation of America: the 
TSX s a t e l l i t e  program, through which the American Tele- 
phone and Telegraph Company is applying i ts  own resources 
a t  i ts  own expense t o  contribute t o  an ear ly  operational 
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capabi l i ty;  and the  SYNCOM sate.1:" .' >.:, IJ:~ l iz ing the resources 
of the Hughes Aircraf t  Company, 

All these projects  are  being carr ied out in the closest 
association with the Federal Comunidations Commission and 
other interested government departmenta, as w e l l  as with the 
organizations and in te rae ts  in other nationdi concerned i n  
internat ional  communications. The principle  of pr iva te ly  
regulated operation by a grouping of the preeent c a r r i e r s  
has been endorsed, and a eirtrong effort i~ being mat!.% to imple- 
ment it. However, complete remarvation of %areseaable govern- 
mental i n t e re s t s  has been made. Governmental neede include 
those re la t ing  t o  international cooperation, worldwide avail- 
a b i l i t y  of service,  and such mil i ta ry  needs as can be fuP- 
f i l l e d  through the use of common c a r r i e r @ ,  

Arrangements have been mads to keep a TIROS weather 
s a t e l l i t e  i n  o r b i t  a t  a l l  times u n t i l  a follow-on system, B operated by the United States  Weather Bureau, is brought into 
being. 

A t  the  Pres ident ' s  request, Congress ha8 appropriated 
fund8 for the Weather Bureau t o  i n i t i a t e  the N i m b u s  s a t e l l i t e  
meteorological network. This was accomplished only a day or 
t w o  before the  end of the pas t  session. It provides for a 
major s tep forward, Meanwhile, an in te rna t iona l  conference 
of a l l  nations interested i n  par t ic ipa t ing  i n  t h i s  new world- 
wide weather s a t e l l i t e  system has been cal led.  I t  w i l l  be 
held w i t h i n  the next few weeks. 

The U .S . Navy has made a large s t ep  forward i n  the ap- 

Arrangements a re  now being 
p l ica t ions  f i e l d  through the successful launching of the 
Transi t  navigational s a t e l l i t e .  
considered t o  u t i l i z e  Transit  capabi l i t i es  t o  meet the 
navigational requirements of commercial a i rplanes and ships.  

When I f i r s t  went over t o  the S ta t e  Department i n  1949, 
Bob Lovett cheered m e  up considerably when he told m e  t ha t  
trying t o  e f f ec t  a reorganization would be l i k e  performing 
an appendectomy on a man carrying a heavy t r u n k  up three 
f l i gh t s  of s t a i r s .  

The organization problems of the new program i n  the 
Space Administration have been no less acute, Hewever, i n  
the pas t  e ight  months -- based largely on t h e  ~pEt.nd;.il 
organizational work and careful  studies made by <-key f i r s t  
NASA Administrator, D r .  Keith Glennan -- we hzve 
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established a pat tern tha t  is a t  one and the same time prac- 
t i c a l  and f lex ib le .  I t  takes account of the bes t  a b i l i t i e s  
of our senior people, establishes strong leadership i n  our 
Research and Operational Centers, makes authority and 
responsibi l i ty  run  together, and provides for  a sens i t ive  
but e f fec t ive  command and control of the resources required 
i n  our space program. You may be interested t o  know tha t  
it a lso  incorporates cer ta in  se l f  policing factors  t ha t  even 
auditors and accountants and efficiency experts should appre- 
c i a t e .  

We have divided our  work in to  four major program cate- 
gories: 1) advanced research and technology i n  aeronautics 
and space; 2) the s c i e n t i f i c  study of the space environment 
and c e l e s t i a l  bodies by instrumented unmanned s a t e l l i t e s  and 
space probes: 3 )  the applications of earth s a t e l l i t e s  t o  
such immediate uses as weather observation, global communica- 
t ions,  and navigation; and 4)  the exploration of space by 
man. Program di rec tors ,  w i t h i n  a par t icu lar  program area,  
have over-all responsibi l i ty  for  projects ,  establishing 
technical guidelines, budgeting and programming funds, 
scheduling each project ,  and evaluating progress. 

The directors  of N A S A ' s  research and development centers 
report  d i r ec t ly  t o  the Associate Administrator, D r .  Robert C .  
Seamans, Jr . , and thus have an increased voice i n  policy 
making and program decisions. 

No statement about aeronautical or  space research, o r  
NASA would be complete without a t r i b u t e  t o  one of your most 
distinguished members who is a l so  a member of the  National 
Academy of Sciences. I r e f e r ,  of course, t o  D r .  Hugh Dryden. 

My f i rs t  request i n  my first  t a l k  w i t h  President 
Kennedy, speaking for myself and for  Vice President Johnson, 
was t h a t  D r .  Dryden be urged t o  remain as  Deputy Administra- 
t o r .  The President enthusiast ical ly  agreed, and i n  planning 
and carrying out the actions I have described, the judgment 
and knowledge of t h i s  able and devoted public servant has 
been a main rel iance,  both i n  the Executive Branch and i n  
the Congress. A s  Deputy Administrator and Associate Adminis- 
t r a t o r ,  he and D r .  Robert Seamans share w i t h  me a l l  the bur- 
dens and pleasures of NASA's decisions, the building of 
i t s  team, i t s  successes and i ts  f a i lu re s .  NASA is  not a 
one-man organization and it is decisive and fast-moving . 
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Each of us respects the other and expects to do his part, 
using h i s  best talents t o  continue to press on with our 
part of the nation's space e f fort .  
finer or more able associates. 

No one could have 

Thank you very much. 

# # #  
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Remarks a t  Opening Ceremonies. 
"Man I n  Sgace" E x h i b i t  

American Nuseum of Natural  His tory  
N e w  TJork, New York 

October 11, 1361 

Jmes E,  Webb 
Administrator 

National Aeronautics and Space Administration 

It, i s  a g r e a t  p l easu re  t o  be h e r e  t o  open t h i s  Man i n  
Space Exhibi t ion.  The occasion marks a s i g n i f i c a n t  milestone,  
f o r  it w a s  h e r e  on October 1 2 ,  1951, t e n  yea r s  ago tomorrow, 
t h a t  the America:: Museum of Natura l  History was h o s t  t o  t h e  
f i r s t  synposium on space t r a v e l  ever  held i n  t h e  United States. 

Zn t h i s  t e n  yea r s ,  our  country and t h e  world have moved 
intG an e n t i r e l y  new era of thought and ac t ion .  I n  1955, t h e  
coaquest of space by man w a s  s t i l l  a dream, Sounding rocke t s ,  
p r i m i t i v e l y  instrumented and guided, w e r e  t h e  only probes w e  
had s e n t  i n t o  *e v a s t  unknown surrounding t h e  e a r t h ,  They 
re turned  only t h e  simplest 02 data .  

In  the fou r  yea r s  s i n c e  space f l i g h t  was first  demon- 
s t r a t e d ,  man has made and sent devices  i n t o  space which o r b i t  
t h e  e a r t h  and reach o u t  to t h e  sun and p l a n e t s  t o  r a d i o  back 
irrmsasureable add i t ions  t o  our  store of knowledge, H e  has 
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also sent t h e  f i r s t  of h i s  f e l low beings i n t o  s p c e  and 
S r o u ~ h t  them back s a f e l y .  

I-- mis hall, which houses khe r " m  in Spzee Exh ib i t ,  was 
given by t h e  State of New York as a naxorial  t o  Tncodcre 
Roosevelt. 
Those two g r e a t  p r e s i d c n t s ,  of d i r ' l ezcnt  p o l i t i c a l  p a r t i e s ,  
each had a z e s t  for  exsloring tk.e '--- a&im~m, and a deep faith 
'&at men, working through tihsir governiients, as w e l l  as 
o t h e r  i n s t i t u t i o n s  for cocperative action, could e f z e c t i v e l y  
overcome the groblexs of their time. 30th would c e r t a i n l y  
j o i n  wholeheartedly today, could they be here ,  in wishing 
every success  t o  t h e  bold enterprise which t h i s  e x h i b i t i o n  - nortrrays -- t h a t  of insuring t h a t  t h e  United States of America 
i s  f irst  i n  space sc ience  and technology, 

It w a s  dedicated by Frs,:?!;lic Delano Rooscvelt. 

When you examine the e x h i b i t  h e r e ,  you w i l l  see t h a t  
the explora t ion  of space i s  a step-by-step process .  
problems ;is weight lessness ,  r a d i a t i o n ,  extreme h e a t  and c o l d ,  
and the stresses of a c c e l e r a t i o n  and v i b r a t i o n  t o  which 
s p a c e c r a f t  are subjected when they €ly i n  space and ex i t  and 
r e t u r n  through t h e  earthss a"aosphcre a t  enormous s_peeds are 
no longer  fearsome unknobms. Bi t  we s t i l l  have much t o  l e a r n  
about t h e m  i n  our s t r u g g l e  t o  master r;.,ar,yred space f l i g h t .  As 
you w i l l  see i n  t h i s  e-xhibit, aew technology i n  energy use,  
I n  e l e c t r o n i c s  and communications, i n  new materials and i n  
Life support  systems i s  the  foundation f o r  our  e f f o r t s  to 
enable m a n  t o  c a r r y  with him an operable  environment i n t o  the 
h o s t i l e  realm of space. 12 is n o t  enough t o  survive.  Nan is  
going i n t o  space t o  do u s e f u l  w o r k  i n  t he  cause of a l l  man- 
l L - - L U I  . *I ,.%A and t h e  condi t ions  requi red  for usezul  work i n  space 
&,:e formidable indeed. 

Such 

. ,  

I n  t h e  past t e n  y e a r s  t h i s  E ~ u s c ~ ,  LYirough i t s  Depart- 
ment of A S ~ ~ Q Z I O ~ Y ,  t h e  American Museurn Hayden Planetarium, 
iizs sponsored other symposia, er ihibi t ions,  and educa t iona l  

develop gene ra l  awareness of t h e  iiin;?ortance of space explora- 
t i o n  and t o  create an informed public prepared t o  p a r t i c i p a t e  
wise ly  i n  n a t i o n a l  space dec is ions .  

7- +rLograms -+ i n  the  space sc iences .  This has  been done t o  - 
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We a t  t h e  Nat ional  Aeronautics and Space ALrninistra- 
t i o n  are,  05 course,  de l igh ted  t o  see such an exhibit as the 
ORC surrounding you, which i s  concerned almost e n t i r e l y  with 
the  b i o l o g i c a l  pro5lems of manned space f l i g h t .  ?;"ne National  
rviuseurn or' Natural  History deserves t h e  'nighest praise for i t s  
continued i n t e r e s t  i n  t h i s  f i c l d .  

I n  consider ing the importance of the most advanced 
technology t o  manned s p c e  exp lo ra t ion ,  and tile use of m2n 
i n  t h e  discovery and z n a l y s i s  of &he forces of na tu re  at work 
i n  t h e  v a s t  areas beyond *he e a r t h ' s  aimosphere, a n i c e  bal- 
ance m u s t  be s t ruck  between t h e  means used t o  a t t a i n  ve loc i -  
t i es  upward t o  25,000 miles p e r  hour,  t h e  a c c e l e r a t i o n s  and 
other f o r c e s  tolerable by man, and the invent ion  of p r o t e c t i v e  
and adapt ive  means t o  accomplish t h e  seemingly impossible,  

Rocket systems can permit only 5 t o  t e n  pc rcen t  of 
t h e i r  weight i n  s t r u c t u r e ,  Tney r e q u i r e  90 t o  35 pe rcen t  i n  
f u e l .  Every a d d i t i o n a l  pound i n  a l o w  earth o r b i t  costs t e n  
pounds i n  t h e  boos te r  system. Every pound boosted t o  t h e  
su r fece  of t h e  moon r e q u i r e s  more '&an 150 pounds of f u e l  and 
s t r u c t u r e  i n  t h e  rocke t  t o  provide t h e  ad.ded t h r u s t  t o  escape 
t h e  e a r t h ' s  g rav i ty .  
environment t h a t  allows u s e f u l  work s t r e t c h e s  t o  t h e  l i m i t  
p r a c t i c a l l y  every technology our s c i e n t i s t s  and engineers  have 
developed. 

Boosting m a 2  i n t o  space enclosed wi th in  an 

Every i t e m  of equipnent you w i l l  see today w i l l  prove 
our ingenEity i n  advanced technology and w i l l  also speak 
e loquent ly  of the tremendow rate 6.f change t h a t  i s  tak ing  
place i n  every f i e l d .  

When we t u r n  from technology t o  man h imsel f ,  we  recog- 
n i z e  i m e d i a t e l y  t h a t  we cannot re-engineer t h e  human being. 
Man cznnot be tai lored t o  fit space explora t ion .  H e  n u s t  have 
oxygen t o  brea the ,  be provided p res su re  s i m i l a r  t o  t h a t  on 
e a r t h ,  as well as temperature and humidity t ha t  he can 
tclerate. Provis ion mus t  a l s o  be made for e l imina t ion  of 
carbon dioxide and o the r  t o x i c  agents ,  H e  must be p ro tec t ed  
from r a d i a t i o n  and o t h e r  hczards.  He must l e a r n  t o  l i v e  with 
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~ a i ~ h t l c ~ s i ~ ~ s s ,  or we must f i n d  a w 2 y  t o  coun te rac t  it, 
P s ~ ~ c h o l G g i c a l l y  he must conquer such Z'actors as i s o l a t i o n ,  
confinement, detachnent ,  t h e  threat  t o  l i f e ,  and even t h e  
contenpla t ion  of fiever r e tu rn ing  to earth, 

Jii s h o r t ,  the  whole area 02 thz l i f e  sclenccs, the 
s tudy of man himself ,  nust  be n ia r r i ed  e f f e c t i v e l y  t o  t h e  most 
a&ar,ceZ work we  are doing i n  t h e  phys ica l  s c i ences  anti i n  
technology, 

L 

%le National  Aeronautics and Space Adminis t ra t ion has 
t w o  Mzsn i n  Space programs. 
P r o j e c t  Apollo, 

They are P r o j e c t  Mercury and 

P r o j e c t  Mercury i s  designed to p u t  a manned s a t e l l i t e  
i n  o r b i t  a t  an a l t i tude of nore than 100 m i l e s ,  c i rc le  t h e  
earth t h r e e  t i m e s ,  and then b r ing  it back safely,  A s  most 
of you know, two m+nned suborbital .  f l i g h t s  ca r ry ing  Astro- 
nau t s  Alan Shepard and V i r g i l  Grisson have a l ready  been made. 
The first manned orbi ta l  f l i g h t  i s  planned f o r  late t h i s  year  
or e a r l y  i n  1962, 

P r o j e c t  Mercury w a s  designed t o  t e l l  us  how man w i l l  
react t o  s p a c e f l i g h t ,  how he can perform i n  a space environ- 
ment, and what should be provided i n  f u t u r e  manned space- 
c r a f t  t o  a l l o w  him t o  func t ion  u s e f u l l y ,  Equally important,  
of course, i s  the t e c h n i c a l  knawlcdcp which P r o j e c t  Mercury 
w i l l  g i v e  us  about t h e  design,  cons t ruc t ion ,  and opera t ion  
of t h e  flr-st U, S ,  v e h i c l e  s p e c i f i c a l l y  engineered for  manned 
s p a c e z l i g h t  . 

From t h e  viewpoint of t h e  a s t r o b i o l o g i s t ,  t h e  f l i g h t s  
of Shepard and Grissom w e r e  i n t e n s e l y  i n t e r e s t i n g ,  although 
of s h o r t  du ra t ion ,  each about 15 minutes, During these  15 
minutes both Shepard and Grissom carried o u t  i n  t h e  space- 
c ra f t  t h e  tasks t h a t  w e r e  assigned t o  them, inc luding  
a t t i t u d e  con t ro l ,  and c o r r e c t i o n  and d e c e l e r a t i o n  rocke t  
f i r i n g  , 
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Each was subjected t o  about f i v e  minutes of weight- 
l e s sness  and found t h i s  no haildiezip i n  performance of d u t i e s .  

Each endured, w i t h m t  hari-t-dul r e s u l t s ,  g r a v i t y  forces 
six t i m e s  h i s  own weight due -to t he  a c c e l e r a t i o n s  02 rocke t  
l w n c h ,  and eleven times h i s  own weight ciue to e n t r y  dece lera-  
t i o n s .  Both were i n  coizstznt voice communication with t h e  
ground. 

5%e phys io logica l  r e a c t i o n s  03 both men before, dur ing ,  
and a f t e r  t h e  f l i g h t ,  d id  n o t  m a t e r i a l l y  d i f f e r  from r e a c t i o n s  
shown during earlier ground tests. 

me second step i n  the XASA manned space program i s  
Project Apollo, designed t o  Lead u l t i m a t e l y  t o  a three-man 
expedi t ion  t o  the moon. A p o l l o  w i l l  r e q u i r e  sppace techniques 
f a r  i n  advance of those needed f o r  Mercury, Apollo must be 
b u i l t  t o  withstand a much g r e a t e r  launch t h r u s t ,  It must be 
czipble of guidance toward the nmon and it must be able t o  
land g e n t l y  on t h e  moon, S i e ~  be launched f r o m  t h e  moon and 
guided back for  s a f e  r e t u r n  i n t o  the  e a r t h ' s  atmosphere a-t 
t h e  f a n t a s t i c  s p e d  of 25,000 m i l e s  per hour. 

The A t l a s  boos t e r  fo r  the Xercury launching produces 
some 360,000 pounds of t h r u s t .  Tne launch v e h i c l e  for Apollo 
must develop 30 t o  50 t i m e s  as much. A p c s l l o  w i l l  r e q u i r e  s e l f -  
contained power systems for course c o r r e c t i o n ,  landing on t h e  
moon, f o r  t he  launch back t o  e a r t h ,  and f o r  a con t ro l l ed  
landing on the e a r t h .  

Like o t h e r  achievements i n  space, t h e  Apollo f l i g h t s  
must be a step-by-step process ,  The s p a c e c r a f t  w i l l  f i r s t  be 
flown i n  orbi t  around t h e  e a r t h  so t ha t  t h e  many components 
ar;d systems of the  veh ic l e  can be t e s t e d  and evaluated.  

These ea r th -o rb i t i ng  f l i g h t s  w i l l  a l s o  be used for 
t r a i n i n g  t h e  space c r e w  and for development of ope ra t iona l  
techniques.  Each w i l l  also inc lude  im2ortant s c i e n t i f i c  
experimznts, 
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A s  t h e  cox.2ctence of the A~ollo v e h i c l e  and t h e  ~ c n  
wko w i l l  operate it i nc reases ,  the f l i g h t s  w i l l  go fzr thcr  
and :arther f r o m  e a r t h ,  ar,d will %e of ioxger du ra t ion  and 
coxj..lexity, A major step w i l l  be a rr,anned f l i g h t  around 
the moon, on which the CTCW w i l l  2erEozi-n naiy of the guid- 
ance x - d  c o n t r o l  tasks t h a t  w i l l  be needed la ter  on in t h e  
Imar  laidincj m i s s  iort . 

I n  cons t ruc t ing  A~ollo, i: aodular  conce;?% will bE: 
rzse62. Thz t  is, t h e  s2acecraf-L will 5e d i v i d e d , i n t o  conpart-  
rien'cs or u n i t s ,  each designed as a complete su3system t o  
accomplish a comslete funct ion.  h 

%lie f i r s t  conpartrcerit w i l l  bs t h e  "co.mand center 
mc,Sule." It w i l l  house the crew-during launch a d  e n t r y  and 
serve as a f l i g h t  c o n t r o l  c e n t e r  for  the remainder of t h e  
mission. 

nie second module i s  a prc;=ulsion u n i t .  It w i l l  be 
capable  of making mid-course c o r r e c t i o n s ,  of p u t t i n g  t h e  
s p a c e c r a f t  i n t o  whatever o rb i t  the  mission cal ls  forl and 
of providing t h e  power needed for  t h e  r e t u r n  f l i g h t  of a 
l una r  mission. 

I n  an advanced vers ion  of A~o1l.0, a th i rd  module w i l l  
be SI a d d i t i o n a l  propuls ion stage t o  decelerate the space- 
c r a f t  as it a2proaches t h e  moan and lower it g e n t l y  to t h e  
noonas sur face .  On other missions t h i s  module, or perhaps 
even an a d d i t i o n a l  s e c t i o n ,  would serve  as a l abo ra to ry  for  
var ious  space experiments. 

The launch v e h i c l e  fo r  A p l . 1 0 ~ ~  eer'ch o rb i t  and 
circumlvinar f l i g h t s  w i l l  be Saturno  while  a g i a n t  c l u s t e r e d  
boos te r  called Nova -- which w i l l  develop 1 2  m i l l i o n  o r  
more pounds of t h r u s t  -- is  planned f o r  t h e  l u n a r  landing 
f l i g h t ,  

No launching schedule has  been e s t a b l i s h e d  €or a 
manned luna r  landing. However, P re s iden t  Kennedy has stressed 
h i s  view t h a t  "this Nation should commit itself t o  achieving 
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the goal, before the deczde is odt, 02 iandii?g a man on the 
ir,sms and r e t u r n i n g  h i m  szfely to earth." EIow rriuch sooner 
we w i l l  be able to acconplisii t h i s  cannot be Zctermined 
j u s t  now. W e  are going t o  proceed "coward the goal  as 
rapidly as possible. 
W i l l .  

As soon as wc can make the attemst, we 

Tnere is  RO doukk that dramatic and b ~ o r t a a t  space 
achievements which demonstrate a very advanced c a p a b i l i t y  i n  
science and technology kawe a tremendous impact on world 
o3inion. Tnis is  an important cons idera t ion  i n  our prbgrarn 
and we are inc reas ing  our effor-is t o  acqu i re  a space capa- 
bility second t o  none. 

Howev~r, t h i s  i s  by no means t3s only cons idera t ion .  
Inckudcd i n  NASA's LO-year progrm go220 are: (1) cx.pZorc~- 
tion of space to gain s c i e n t i f i c  k ~ ~ ~ l c d ~ p ;  (2) pract ical  
a p p l i c a t i o n s  of advances i n  sp'xe teehimlogy f o r  the b e n o f i t  
of -the peo2lo of our coun-cry and thoso of othcr na t ions ;  
( 3 )  advancement of technolsgy on a breed f r o n t  to meet the 
divsrsa requirementG in th9 f k c l d a  of &cronciuticn and apaco; 
(4) dQVQlC3j?mQi?k O f  I@UXlCh V C ? 2 i C h 2 0 1  S ~ a C & C r a f ~ ,  EIU&)pOZking 
technology a d  f a c i l i t i e s  te moct future necds f o ~  rnasx~cd 
and unmanned space exploration; (5) c o q x r e t i o n  w i t h  eiid 
supsort of other Govermmt  a g e ~ c i m  whoce €unct ions sad re- 
e p n s i b i l i t i e s  relate t o  those of NASA; (6) cooperat ion w i t h  
other c a t i o n s  i n  the explora t ion  of space, 

Since- January 31, 1958, a i s  country has successfully 
launched 52 earth satell i tes,  two solar sa te l l i t es ,  and t w o  
deep space probes. These have furnished a wealth of informa- 
t i o n  to sc ience  and t o  our  knowledge of "he requirements fo r  
nzanned space f l i g h t .  

XASA3s Echo I pass ive  connunications sa te l l i t e ,  launched 
ir, 19GC, has been seen by m i l l i o n s  of people throughout "&e 
world. The huge, aluminized plastic sphere proved t h a t  it is  
pcssible t o  communicate betweell distant areas on the earth by 
r e f l e c t i n g  radio s i g n a l s  from a sa te l l i t e .  



8 

N.?-SA * s TIROS series or' meteorolcgical satellites has 
de~:;onst:: zed t h e  2ossibil i t ies of vas t ly  r x x e  accu ra t e  and 
longer-rzrge weather f o r e c z s t i c g  TIXIS I t rznsmi t ted  
nearly 23,000 t e l e v i s i o n  p i c t u r e s  of thc earth s cloud 
pa'i",c,-ns. TTROS S I ,  kunchcd  icst Nove;-n!3cr, has t r ansmi t t ed  
r z a L  -~kac  40,000 p i c t u r e s  and has repoi-tcd i:ri_nortant informa- 
-tion about t h e  atmosphere end clie radia-Cion of s o l a r  h e a t  
back from t h e  e a r t h ,  

TIRClS I31 p i c t u r e s  of S-Lorz E l i z a  i n  the P a c i f i c  arid 
Xurricanes E s t h e r J  Anna, apld Czrlz-  on t h e  A t l a n t i c  and Gblf 
Coas-i;s wzre va luable  a i d s  t o  t h e  Wcatker Bureau i n  t r ack ing  
LLiLs.e cyclonic  winds and issuling warnings, 
TIROS 111 for  weather support 05 Astronaut G r i s s o m D s  J u l y  2 1  
Mercury s u b o r b i t a l  f l i g h t  

.I-'- XASA also used 

l;dvaxed launch v e h i c l e s  are becoming a v a i l a b l e  t o  us 
f o r  both s c i e n t i f i c  missions and for oserat ional  systems. 
T h y  w i l l  have g r e a t l y  imzroved load-carrying c a p z b i l i t y  for 
t h e  tinmanned space experiments which must precede extens ive  
manned f l i g h t s ,  
w i l l  land.  instruments on the moon, and Surveyor, a spacecraft 
t h a t  w i l l  be able to make 2 so-called "soft landing" on t h e  

w i t h  more delicate s c i e n t i f i c  instruments.  A l s o  under 
development are spacecraft t h a t  w i l l  f l y  c l o s e  to Venus and 
Nar s . 

Good examples are the progr&~~s  fo r  Rar,ger which 

Already t h e  n a t i o n a l  investment i n  space exp lo ra t ion  
has produced new materials, metals, al loys,  fabrics, and com- 
poui1d.s which have gone i n t o  comi-ercial production. From work 
i n  space vacuum and extreme temperatures have come new durable ,  
unbreakable plastics and new t y p s  of g l a s s  t h a t  w i l l  have a 
w i d e  v a r i e t y  of uses.  

Priedical s c i e n t i s t s  i n  the space e f f o r t  have devised 
minute s m s o r s  t o  gauge an a s t r o n a u t D s  phys ica l  responses,  
measure h i s  heartbeat, b r a i n  waves, blood p res su re ,  and 
b rea th ing  rate. 
h o s p i t a l  p a t i e n t s  so t h a t  t h e i r  condi t ions  can be recorded con- 
t i nuous ly  and au tomat ica l ly  a t  L Ie  desk 02 a head nurse.  

t o  

These same devices  are now being at tached t o  
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Xore than 3 ,200  space-related products  have been 
developed i n  t h e  United Stz tes ,  They conic from the 5 , 0 0 0  
companies and research  o u t f i t s  xmw engzged i n  m i s s i l e  and 
space work. F r o m  t h i s  new indus t ry  are coming new oppor- 
t u n i t i e s  and new jobs. 

For Fiscal Y e a r  1962,  -ihe Nat ional  Aeronautics ar,d 
S p ~ c e  Administration has a budget of $1,671,750,000.  Tnis 
inc ludes  $245,000,000 f o r  cons t r cc t ion  of new and support-  
i ng  f a c i l i t i e s  and $1,220,000,000 f o r  research  and develop- 
ment. Eighty pe.'rcent of t h e  NASA research  and developrizent 
budget is  spent  through c o n t r a c t s  with indus t ry  and p r i v a t e  
o rgan iza t ions  e 

"he l a r g e  SUMS of nor,ey r equ i r ed  i n  this e f f o r t  are 
not  spen t  i n  space or on t h e  moon, 
n a t i o n ' s  factories, workshops, and l a b o r a t o r i e s  f o r  salaries,  
materials, and suppl ies .  

Taey are spen t  i n  t h e  

I n  t h e  t i m e  a v a i l a b l e  today, I carr only touch the 
h i g h l i g h t s  of space exp lo ra t ion ,  which has  been termed "t5e 
m o s t  cha l lenging  adventure man h a s  ever  undertaken. I' 

S do want t o  mention, however, a long-term aspect of 
the n a t i o n a l  program t h a t  i s  one of the  logical. fol lowing 
steps t o  t h e  theme of the Man i n  Spzce exhibit which you 
w i l l  be viewing h e r e  today, This i s  t h e  prospec t  t h a t  w e  
may even tua l ly  discover  t h a t  l i f e  i s  n o t  a phenomenon 
uniqae to our  p l z n e t .  

NASA h a s  s e v e r a l  projects under way t o  d iscover  i f  
L i f e ,  i n  whatever high or lowly formo may have evolved else- 
where i n  our solar system. For exmgle, Stanford.  U n i v e r s i t y ' s  
School of Medicine i s  developing instruments  fo r  d e t e c t i n g  
s igns  of l i f e  on o the r  p l a n e t s ,  
stalled.  i n  unmanned devices  that  we  s h a l l  i n  t h e  fo re seeab le  
f u t u r e  be land,ing on t h e  su r faces  of Mars and Venus. 

This ecjuipment w i l l  be in-  

Many s c i e n t i s t s  b e l i e v e  t h a t  the odds favor t h e  exist- 
ence of l i f e  beyond tha t  on earth. A t  any r a t e ,  we  have 



"To invoke the woilders 02 science inn tcad  of its 
terrors . . . to exgd.ors t5e stars, to conqiler tk.c deserts, 
eradicate disease, "cap the ocean depths and encourage the 

- 

arts and commerce." 

Thank you very mch. 

- 0 -  
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SCOUT DEVELOPMENT AND IONOSPHERE PROBE EXPERIMENTS 

The National Aeyonautics and Space Administration w i l l  
soon launch the seventh i n  a developmental s e r i e s  of Scout 
rockets .  The Scout i s  a four-s tage,  s o l i d  f u e l e d  rocket  under 
development t o  provide the  United S t a t e s  w i t h  a small, re- 
l i a b l e  and f l e x i b l e  research  vehic le  f o r  a v a r i e t y  of space 
explora t ions  tasks. 

Coupled w i t h  t h i s  launch w i l l  be a 94 pound payload, 
P-21, designed t o  explore  the  phys ica l  phenomena i n  the upper 
ionosphere. The ionosphere i s  a continuum of e l e c t r i c a l l y  
charged, o r  ion ized  regions,  beginning some 40 miles above 
the e a r t h  and extending seve ra l  hundred mi les  out ,  g radua l ly  
merging w i t h  outer space. 

LAUNCH WHICLE 

Scout i s  the n a t i o n ' s  f irst  s o l i d  p rope l l an t  rocket  
t o  place a payload i n  o r b i t .  It d i d  so  on February 16, 1961, 
when i t  s e n t  a l o f t  Explorer I X ,  a 12-foot, aluminum and 
p la s t i c :  sphere t o  c o l l e c t  data on e f f e c t s  atmospheric drag 
w i l l  have on space veh ic l e s  and the  l i f e  of sa te l l i tes .  

Scout i s  designed t o  place a 150-pound sa t e l l i t e  i n  
a 300-mile o r b i t  o r  t o  send a 50-pound s c i e n t i f i c  package 
nea r ly  8,500 miles i n  a probe shot .  For re -en t ry  tests, 
the  rocket  can sub jec t  a payload t o  condi t ions  l i k e  those 
encountered by space veh ic l e s  r e tu rn ing  t o  the  e a r t h ' s  
atmosphere. I n  a b a l l i s t i c  t radec tory ,  i t  can provide 
almost two hours of weight lessness  f o r  100-pound experiments. 

Scout i s  72 f e e t  long and  weighs approximately 36,600 
pounds. 
f i rs t  stage, Castor  second, Antares t h i r d  and Altair fou r th .  

Its f o u r  so l id -p rope l l an t  s t a g e s  c o n s i s t  of Algol 

These f o u r  rocket  motors, p lus  the  necessary t r a n -  
s i t i o n  s e c t i o n s  and guidance and c o n t r o l  equipment, a r e  
assembled i n t o  a complete vehic le  by the Ast ronaut ics  
Divis ion of Chance Vought Corporation, aerospace subs id i a ry  



of Ling-Temco-Vought, Inc . ,  and prime vehic le  c o n t r a c t o r  f o r  
scout .  

Data on Scou t ' s  f o u r  stages, named f o r  stars i n  the 
c o n s t e l l a t i o n s ,  inc lude :  

A 1  01 - T h i r t y  f e e t  long, 40 inches i n  diameter, 
developing + l5,OOO pounds of th rus t .  T h i s  motor, the 
largest s o l i d  rocket  flown i n  t he  Un i t ed  States, i s  f i n  
s t a b i l i z e d  and c o n t r o l l e d  i n  f l i g h t  by J e t  vanes. Developed 
by Aerojet-General Divis ion of General T i r e  and Rubber Company. 

Castor  - Twenty fee t  long, 30 inches i n  diameter and 
d e v e l o p m r e  than 5O,OOO pounds of t h r u s t .  S t a b i l i z e d  
and c o n t r o l l e d  by hydrogen peroxide j e t s .  A modif icat ion of 
the Sergeant motor, i t  has been used i n  a c l u s t e r  i n  NASA's 
L i t t l e  Joe program i n  support  of the Mercury p r o j e c t .  De- 
veloped by the Redstone Divis ion of Thiokol Chemical Corpo- 
r a t i o n .  

Antares - Ten f e e t  long, 30 inches  i n  diameter and 
more th-00 pounds of t h rus t .  Lightweight p l a s t i c  con- 
s t r u c t i o n .  S t a b i l i z e d  and c o n t r o l l e d  by hydrogen peroxide 
je ts .  Developed by the Allegany B a l l i s t i c s  Laboratory of 
Hercules Powder Company. 

3,000 p-of t h rus t .  Th i s  motor, formerly known as the  
X-248 and developed f o r  t h e  Vanguard t h i r d  s tage ,  i s  s p i n  
s t a b i l i z e d .  It i s  the  t h i r d  skage on the Delta launch 
veh ic l e  and was the first f u l l y  developed rocket  t o  u t i l i z e  
l ightweight  p l a s t i c  cons t ruc t ion .  Also developed by ABL. 

Altair - Six fee t  long, 18 inches  i n  diameter and 

Each stage has a burning time of approximately 40 
seconds. 

Guidance and c o n t r o l  system f o r  t he  Scout was de- 
veloped by the Aeronautical  Divis ion of Minneapolis-Honeywell 
Regulator Company. 

Langley Research Center i n  V i r g i n i a  and a p r o j e c t  o f f i c e  was 
e s t a b l i s h e d  t o  develop the veh ic l e  and serve  as program 
manager. The f i rs t  f u l l - s c a l e  vehic le  w a s  launched from 
Wallops S ta t ion ,  V i r g i n i a ,  on J u l y  1, 1960. 

The Scout concept o r i g i n a t e d  i n  mid-1958 a t  N A S A ' s  

Mid-way i n  the e ight -shot  series, NASA named Chance 
Vought, p rev ious ly  air-frame con t r ac to r ,  as prime veh ic l e  
c o n t r a c t o r  and assigned the Dallas company a d d i t i o n a l  
r e s p o n s i b i l i t i e s  extending from i n i t i a l  assembly through 
prepara t ion  of t he  veh ic l e  f o r  launch. 
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T h i s  placed i n i t i a l  assembly and eheckout of the 
vehicle  a t  the s i t e  where the airframe, s e c t i o n s  between 
t h e  s t ages  and o t h e r  hardware items which go i n t o  u n i t i n g  
of the Scout rs  f o u r  rocke t  motors, are produced and re- 
s u l t e d  i n  a s i g n i f i c a n t  reduct ion i n  t he  time requi red  f o r  
assembly and checkout. 

Previously,  a l l  Scout components and systems, i n -  
c luding the  t r a n s i t i o n  sec t ion ,  had been shipped t o  t h e  Wallops 
StatLor i  , f a c i l i t y  where prel iminary assembly and checks 
were performed by NASA w i t h  the a i d  of Chance Vought and 
o t h e r  c o n t r a c t o r  crews. 

The next s t e p  i n  s t reaml in ing  the Scout program w i l l  
be devis ing  methods which w i l l  permit launches from addi t ion-  
a l  s i t e s  us ing  s impl i f i ed  checkout and launch equipment and 
small launch crews. 

PAYLOAD - P-21 

T h i s  eight-sided s a t e l l i t e  is part of the Goddard 
Space F l igh t  Center ' s  P-21 s e r i e s  of f o u r  rocket  f l i g h t s  t o  
i n v e s t i g a t e  ionospheric  c h a r a c t e r i s t i c s  of importance t o  
r ad io  communication, r ad io  t r ack ing  and guidance, and t o  
add t o  the bas ic  understanding of the ear th 's  ionosphere.  

I n  the ionosphere, incoming r a d i a t i o n s  from the sun 
c o l l i d e  w i t h  atoms of gases, releasfrag f r e e  e l e c t r o n s  and 
p o s i t i v e  ions ,  c r e a t i n g  r e f l e c t i v e  l a y e r s  f o r  r ad io  signals. 
I f  i t  were not  f o r  t he  ionosphere, long range r a d i o  communi- 
c a t i o n  would not be poss ib le ,  and le tha l  r a d i a t i o n s  from 
the sun would no t  be absorbed, d r a s t i c a l l y  a l t e r i n g  l i f e  as 
we know i t  on the e a r t h .  Ionospheric data i s  very scarce 
between 200 m i l e s  and 600 miles ,  and v i z t u a l l y  non-existent 
above the l a t t e r  a l t i t u d e .  S i g n i f i c a n t  r e s u l t s  could be 
obtained i f  on ly  half the  planned a l t i t u d e  i s  achieved. 

Two probes have a l r eady  been f i r e d  t h i s  year  i n  the 
s e r i e s .  
of 450 miles and gave an e x c e l l e n t  p r o f i l e  of e l e c t r o n  
dens i t ies  during mid-day, for a q u i e t  ionosphere. Another 
D-4 was f i r e d  i n  June t o  compare night t ime/electron d e n s i t i e s  
wi th  the daytime data obtained prevLously, but  a rocke t  
f a i l u r e  kept  i t  from achieving i t s  obJect ives .  The upcoming 
Scout f i r i n g ,  which w i l l  take about one hour t o  reach peak 
a l t i t u d e  of about 4500 m i l e s ,  w i l l  measure daytime e l e c t r o n  
concentrat ion.  It w i l l  impact i n  the A t l a n t i c  Ocean about 
3900 miles from the launch poin t .  No e f f o r t  w i l l  be made 
t o  recover  the payload. Another Scout e a r l y  next year  w i l l  
c h a r t  the night t ime p r o f i l e .  

On Apr i l  27, an Argo D-4 rocket  reached an a l t i t u d e  

Experimentation 

measure e l e c t r o n  dens i ty  and a s soc ia t ed  Ponospher charac te r -  
The P-21 w i l l  conta in  two s c i e n t i f i c  experiments t o  
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i s t i c s .  One i s  a continuous wave (CW)  propagation experi-  
ment f o r  t h e  ascent  part of the t rabec tory .  The o t h e r  i s  
a swept-frequency probe for t he  upper part of the t r a j e c t o r y  
and the descent  f l i g h t .  A secondary o ' e c t i v e  of the launch 
i s  t o  t e s t  the a b i l i t y  of a new Dovap !Doppler Veloc i ty  and 
Pos i t i on )  f a c i l i t y  a t  Wallops S t a t i o n  t o  monitor high a l t i -  
tude f l i g h t s .  Previously,  t he  s t a t i o n  has been used t o  
t r a c k  rocke t s  w i t h  a l t i t u d e s  of l e s s  than 600 miles. 

I n  t he  CW experiment, two rad io  s igna ls  a r e  t r a n s -  
mi t t ed  from the rocket  t o  a rece iv ing  s t a t i o n  on the ground, 
at  f requencies  a t  12,267 Me (one watt power) and 73.6 Mc 
(0 .5  watt power). 
affected by the ionosphere and w i l l  provide a re ference  with 
which t o  compare the  l o w  frequency t ransmiss ion .  The lower 
frequency w i l l  be affected.  considerably by t h e  phys ica l  con- 
d i t i o n s  of the ionosphere, w i t h  the e f f e c t s  being de tec t ed  
and recorded a t  an ionosphere ground s t a t i o n  loca ted  on 
Wallops Island. 

The higher frequency i s  e s s e n t i a l l y  un- 

The r a d i o  frequency impedance probe measures the 
lonospheric e l e c t r o n  concent ra t ion  by d i r e c t  sampling. It 

accomplishes t h i s  i n d i r e c t l y  by comparing the  measured 
capaci tance of a sensor  t o  its f ree-space value.  These 
data can then be r e l a t e d  t o  the d i e l e c t r i c  cons tan t  of the  
region, and thus  t o  the e l e c t r o n  concent ra t ion  surrounding 
the probe. The sensor  i s  a p a r a l l e l - p l a t e  c a p a c i t o r  having 
two c i r c u l a r  wire mesh d i s c s  15 cm i n  diameter w i t h  a 1.5 cm 
separa t ion .  A radio-frequency vol tage i s  appl ied ac ross  
the c a p a c i t o r  a t  varying f requencies ,  The impedance, o r  
r e s i s t a n c e  of t h e  capac i to r  i s  monitored by measuring the 
f l u x  i n  the t ransformer supplying the vol tage ,  

F l igh t  I n f o m a t i o n  

To ta l  payload weight i s  about 94 pounds. 
c ludes  t h e  s c i e n t i f i c  payload, the environmental t e s t  
package f o r  the Scout, and balancing weights. The i n s t r u -  
mentation package w i l l  not  be separated from the f o u r t h  
stage, but  t h e  nose cone (heat shield)  w i l l  be released a t  
t h i r d  stage i g n i t i o n ,  
a f te r  t h i r d  stage i g n i t i o n ,  Launch angle  w i l l  be about 
85 degrees. 

This  i n -  

Antennas will be deployed 95 seconds 

F l igh t  da-ia. will be recorded a t  the Goddard Space 
F l igh t  C e n t e r * s  ionosphere ground s t a t i o n  a t  Wallo.ps I s l and ,  
and a t  another  s t a t i o n  a t  Blossom Point,  Maryland. FPS-16 
radar a t  Wallops w i l l  be used t o  evalua te  veh ic l e  per for -  
mance during powered f l i g h t ,  and radar i n s t a l l a t i o n s  a t  
Mi l l s tone  H i l l ,  Massachusetts; T r in idad ,  B, W. I. ; Bermuda; 
and the MIT (Lincoln Labora tor ies )  i n s t a l l a t i o n  on V i r g i n i a ' s  
e a s t e r n  shore w f l l  sk in- t rack  the vehic le .  

The Ionosphere Sounding S t a t i o n  a t  Wallops I s l a n d  
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and Ionosphere S t a t i o n s  a t  F t .  Belvoir ,  Vi rg in ia ,  and 
Patuxent River, Maryland w i l l  supply ionosphere data be- 
fo re ,  during, and a f te r  the  f l i g h t .  

P ro jec t  P a r t i c i p a n t s  

t a l  Scout program i s  R. D. G i n t e r .  
NASA Headquarters Program Manager f o r  the developmen- 

Langley Research Center has s o l e  r e s p o n s i b i l i t y  f o r  
t he  d i r e c t i o n  of t h e  developmental Scout launch vehic le .  
George R. Rupp i s  the  Scout Program Di rec to r  f o r  Langley 
Research Center. 

Chance Vought Corporation i s  the  pr ime c o n t r a c t o r  
f o r  the Scout vehic le .  

NASA Headquarters Program Manager f o r  t he  P-21 i s  
M. J. Aucremanne. 

Goddard Space F l i g h t  Center has the  primary re- 
s p o n s i b i l i t y  f o r  designing the  experiments and the major 
e l e c t r o n i c  components and payload sensors  f o r  the  P-21. 
The GSFC Payload Manager i s  John E. Jackson. 

Raymond Engineering Laboratory, Inc.  designed and 
b u i l t  the s t r u c t u r e  i n  which t h e  payload instruments  are 
housed. The company a l s o  furn ished  antennas and b u i l t  the 
g r i d  s t r u c t u r e s  used t o  measure e l e c t r o n  dens i ty .  

Washington Technological Associates  i s  supplying 
Technical personnel t o  opera te  the  ionosphere ground 
s t a t i o n  a t  Wallops S t a t i o n .  
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"Initiative and Responsibilitv 
in the S%udy and U s e  of Space" 

Dr. Wriston and Members of the American Assembly: 

On previous occasions in this hall, it has been my 
privilege to sit before a speaker who was prepared to set 
the stage for a vigorous rubbing of minds on an important 
national subject and ta help establish guidelines for dis- 
cussion. 

Tonight the situation is reversed. As I look about 
and see so many men who have made such important contri- 
butions to the surging advance of science and technology 
as it relates to spaceB 1 have a feeling that rather than 
stand here at the beginning of this Assembly, I should sit 
with you at the end to assimihte the results of your dis- 
cussions. Nevertheless, H will do my best. 



It may not be a m i s s  to begin w i t h  the fact  t h a t  our 
national program for the exploration and ut i l izat ion of 
that  vast medium t o  w h i c h  w e  apply the t e r m  "space" involves 
action as w e l l  as philosophy and policy. Indeed, i n  many 
cases, we cannot choose our actions free of pressures beyond 
our control. 

Many important actions have been taken since the passage 
of the National Aeronautics and Space Act i n  1958. Others 
are now i n  preparation, and it w i l l  be my purpose tonight t o  
show tha t  these actions form for our nation a pattern of 
in i t ia t ive  and responsibility, as well as responsiveness to  
a deeply f e l t  need of the American people. 

A s  background for my discussion, and your own i n  the 
days ahead, you have received a splendid perspective from 
your editor,  Lincoln Bloomfield, i n  h i s  paper, "The Space 
Revolution. 'I 

He points out that  while t h i s  revolution "is essentially 
s t i l l  i n  the hands of a small e l i t e "  who "may and do propose, 
the people, i n  the l a s t  analysis, w i l l  dispose." 

Making clear h i s  view that  " i n  the end the problem of 
outer space is a problem of human values" and that  beyond 
the national arena "the conquest of space is an opportunity 
for statesmen to  b u i l d  their  structures i n  a s t i l l  relatively 
uncluttered area of interaction between the nations" he cites 
"the lag between sc ien t i f ic  technology and the human capacity 
t o  maximize its benefits and minimize i ts  harm through 
social ,  economic, and pol i t ica l  arrangement." 

I n  my view, Mr. Bloomfiend practices the realism for 
which he ca l l s  when he s ta tes  that  "the question of ultimate 
public support remains before us8  along w i t h  v i r tual ly  a l l  
the grand i s sues  of public policy." The "grand issues" may 
take longer, b u t  i n  some large measure, the question of 
public support w i l l  be answered as Congress acts on the 
1963 Space Budget, 
larger than i n  1962. 
our operations often seems t o  emphasize the spectacular 
nature of such a success as  the f i r s t  manned f l igh t  i n  our 
Mercury program by Alan Shepard. Whether it t u r n s  out t o  
be a success or  fa i lure ,  the  launching of the Saturn f i rs t  
stage for i t s  t r i a l  f l i gh t  -- planned t o  take place w i t h i n  

The requirements w i l l  be substantially 
The openness w i t h  w h i c h  we conduct 
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the near f u t u r e  -- w i P P  a t t r a c t  the w i d e s t  at tention and be 
viewed by millions. They are 
not ant i thet ical  t o  sober sc ien t i f ic  and technological re- 
search. Interpreted properly, these dramatic events can 
add much t o  public understanding and excite creative in t e r -  
est i n  extending the base of knowledge on which public support 
must res t .  

Such f l igh ts  are not s t u n t s  , 

But public support depends upon more than interest  and 
understanding, The method of presentation, as w e l l  as the 
substance of the program, is important. The fac t  tha t  
P r e s i d e n t  Kennedy's request for increases i n  the 1962 Space 
Budget were presented on a bipartisan basis and were so ac- 
cepted by the  Congress shows t h i s .  

From the beginning of my meetings with h i m  on space 
questions, President Kennedy has viewed our problems as not 
solely sc ien t i f ic  or technical b u t  as questions of broad 
national and international policy and of the organization of 
private and governmental resources t o  make policy effective.  
H e  has regarded an adequate national space e f for t  as v i t a l ly  
important t o  the United States,  and as a long-range program 
which cannot be turned on and off a t  w i l l .  He has often 
expressed a strong feeling that the ab i l i t y  of the United 
States t o  achieve its great international goals of peace 
and f u l f i l l m e n t  for a11 mankind depends t o  a large degree 
upon what we can achieve i n  space. 

No discussion of our national space e f for t  and of the 
kind of public support that  it must jus t i fy  and retain over 
an extended period would be complete without some indication 
tha t  t o  the person with l i t t l e  or no space background, the 
man or woman going about daily tasks, reading and hearing 
about manned orb i ta l  f l i g h t o  manned exploration of the moon, 
or the great radiation belts, space is almost beyond compre- 
hension. It is an entirely new and different sphere, It  
is  separated by a wide gap from normal experiences, the 
things we know from our eyes, earso hands, and other senses. 
One of the greatest  tasks of space leadership is  t o  f ind  ways 
t o  bridge th i s  gap. 

Before t h i s  group, it is not necessary to  compare the 
fifty-eight years of man's powered f l i g h t  i n  the atmosphere 
with the four years since man proved his  ability to  achieve 
space f l i g h t ,  Nor is it necessary t o  linger over the fact  



tha t  i n  the  U n i t e d  States,  w h e r e  they took place, experi- 
mental demonstrations by the Wright Brothers i n  1903 that  
powered f l i gh t  was feasible and i n  1926 by D r .  Robert 
Goddard tha t  rocketry was practicable, were received with 
indifference or scorn. Here, these harbingers of the f u t u r e  
were so neglected tha t  the f i r s t  ut i l izat ion of the lessons 
learned were exploited abroad. 

I n  aviation, we learned th i s  a t  our grave r i s k  during 
World War I bu t  b u i l t  our position i n  the inter-war years. 

I n  rocketry it took a dozen years a f t e r  the V-2 ex- 
perience of World War 11, plus the demonstrated rocket compe- 
tence of the USSR, t o  crystal l ize  our policy, programs, and 
organization into a national space effor t .  

The lead time of 45 years, from the Wright Brothers t o  
je t  performance i n  a i r c ra f t ,  is  one measure of the technical 
achievements required i n  such matters. To accomplish a l l  
tha t  must be done t o  achieve a manned lunar expedition with- 
i n  a span of t e n  years w i l l  require every possible accelera- 
t ion i n  technological advances and the i r  application. 
search and development i n  direct  and i n  supporting areas 
must be pursued t o  the utmost of our ab i l i t i e s ,  without 
let-up. 

Re- 

Although long lead t i m e s  are hard t o  explain i n  
bidding for and retaining public support, there is never- 
theless no avoiding them i n  space work. 

I believe it is clear from the papers prepared for t h i s  
Assembly, tha t  i n  the period since the National Aeronautics 
and Space Act was passed i n  1958, and as a r e s u l t  of strong 
pressures t o  step up our national effor t ,  a substantial  
space program has been s e t  i n  motion. The year 1958 marked 
the culmination of vigorous debate on space policy, j u s t  
as such a culmination had come i n  1946 i n  the  atomic energy 
f i e l d .  I n  the one case, the r e s u l t  was the establishment 
of the National Aeronautics and Space Administration and, 
i n  the other, the Atomic Energy Commission. 

I n  each cased important mi l i t a ry  developments and uses 
w e r e  reserved t o  the Department of Defense. I n  both cases, 
however, national policy was founded and oriented toward 
development and ut i l izat ion of science and technology t o  



the greatest  possible extent for peaceful purposes. 
cantly, i n  both f ie lds  the policy of the United States has 
emphasized benefits t o  be obtained not only w i t h i n  our own 
country b u t  also i n  implementation of our international 
policy to  a s s i s t  other nations i n  economic, po l i t i ca l ,  and 
social  growth toward democracy and self-determination. 

S i g n i f i -  

The United States has made major effor ts  to  l i m i t  the 
destructive potential of nuclear fission and to  find ways and 
means to  expand its constructive use to solve the problems 
of mankind. 

The same policy has been followed w i t h  respect to  our 
space effor t .  

I n  the 1958 Space Act, among the basic policies written 
into law were: 

", . . that  ac t iv i t ies  i n  space should be devoted t o  peaceful 
purposes for the benefit of a l l  mankind." 

".. .that the general welfare and security of the United 
States require that  adequate provision be made for aero- 
nautical and space ac t iv i t ies .  ... tha t  such ac t iv i t ies  be 
the responsibility of... a civi l ian agency..., except... 
ac t iv i t ies  peculiar t o  or  primarily associated w i t h  the 
development of weapons systems, military operations, or... 
defense... and tha t  determination as to... responsibility 
for..  . such act ivi ty  sha l l  be made by the President.. . ' I  

"That aeronautical and space ac t iv i t ies  be conducted so 
as to  contribute to: 

(1) The expansion of human knowledge of phenomena 
i n  the atmosphere and space: 

( 2 )  The improvement of the usefulness, performance, 
speed,, safety, and efficiency of aeronautical and 
space vehicles ; 

(3)  The development and operation of vehicles capable 
of carrying instruments, equipment, supplies, and 
l iv ing  organisms through space; 
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(4 )  The establ ishment  of long-range s t u d i e s  of the  
p o t e n t i a l  b e n e f i t s  t o  be gained from, t h e  oppor- 
t u n i t i e s  for, and the problems involved i n  the 
u t i l i z a t i o n  o f  a e r o n a u t i c a l  and space a c t i v i t i e s  
for  peacefu l  and s c i e n t i f i c  purposes;  

( 5 )  The p rese rva t ion  of the role of the United States 
as a l eade r  i n  ae ronau t i ca l  and space sc ience  and 
technology and i n  t h e  a p p l i c a t i o n  thereof t o  the 
conduct of peacefu l  a c t i v i t i e s  w i th in  and o u t s i d e  
the atmosphere ; 

( 6 )  The making a v a i l a b l e  t o  agencies  d i r e c t l y  con- 
cerned w i t h  n a t i o n a l  defense of d i scove r i e s  t ha t  
have m i l i t a r y  va lue  or s i g n i f i c a n c e ,  and the fur -  
n i sh ing  by such agencies ,  t o  the c i v i l i a n  agency 
established t o  direct  and c o n t r o l  nonmil i tary aero- 
n a u t i c a l  and space a c t i v i t i e s ,  of information as 
t o  d i scove r i e s  which have value or  s i g n i f i c a n c e  t o  
t h a t  agency. 

( 7 )  Cooperation by  the United States w i t h  other na t ions  
and groups of na t ions  i n  w o r k  done pursuant  to  t h i s  
A c t  and i n  the peacefu l  a p p l i c a t i o n  of the r e s u l t s  
t he reo f :  and 

(8) The m o s t  e f f e c t i v e  u t i l i z a t i o n  of t h e  s c i e n t i f i c  
and engineering resources  of the United States, 
w i t h  close cooperat ion among a l l  i n t e r e s t e d  agencies  
i n  o rde r  t o  avoid unnecessary d u p l i c a t i o n  of e f f o r t ,  
f a c i l i t i e s ,  and equipment. 

To make t h e s e  policies e f f e c t i v e  the 1958 A c t  provided 
t h a t  the Nat ional  Aeronautics and Space Administration would: 

(1) Plan ,  direct ,  and conduct a e r o n a u t i c a l  and space 
a c t i v i t i e s  ; 

( 2 )  Arrange f o r  p a r t i c i p a t i o n  by  the s c i e n t i f i c  community 
i n  planning s c i e n t i f i c  measurements and observa t ions  
t o  be made through use of a e r o n a u t i c a l  and space 
v e h i c l e s ,  and conduct or arrange for t h e  conduct of 
such measurements and observa t ions ;  and 



(3) Provide for the widest practicable and appropriate 
dissemination of information concerning its 
activities and the results thereof . 

Expenditures for the first full year by the National 
Aeronautics and Space Administration (Fiscal Year 1960) were 
four hundred and one million. For the second full year 
(Fiscal Year l96P), they were seven hundred and sixty million. 
And for the current Fiscal Year (19621, President Eisenhower, 
in his final budget message on January 3.6, 1961, recommended 
an increase to the level of a billion, one hundred and nine 
million dollars of new authorizations with an estimated 
expenditure of nine hundred and sixty-five million dollars. 

From all this, it is clear that, between the establish- 
ment of the National Aeronautics and Space Administration in 
1958 and the end of the Eisenhower Administration, a sub- 
stantial build-up was already in progress. 

During this period in the field of aeronautics, NASA 
programs were based on a continuation of research, advanced 
technology development, and flight testing, but with none of 
the aspects of an operating agency. 

In .astronautics, however, during these three years 
implementation of a ten-year plan was begun, under which 
NASA would carry out not only research and design but all 
other aspects of an operating agency, such as procurement, 
launching operations, and data collection and evaluation. 

The four major fields to be covered in the ten-year 
plan were: scientific satellites, lunar and planetary ex- 
ploration, application satellites (in such areas as weather 
and communications), and manned space flight. Analysis and 
publication of the data in each of these fields was programed. 

Under the ten-year plan, the two outstanding space 
missions projected for 1961 were to be the suborbital flight 
of an astronaut and a manned orbital flight. 

The 1962 mission milestones were considered to be an 
impact landing of instruments on the moon, advances in 
planetary spacecraft, and launching of a prototype active 
communication satellite. 



I n  1963 there w e r e  t o  be a so f t  landing of instruments 
on the moon and the f i r s t  launching of a three-stage Saturn 
C-1, having over a million and one-half pounds of t h r u s t .  

Nineteen Sixty-Four was t o  be signalized chiefly by an 
orbiting astronomical observatory and an unmanned planetary 
reconnaissance. 

For 1965, the major milestone was to  be a prototype- 
capsule tes t  for Apollo, w h i c h  was conceived as a three-man, 
earth orbiting laboratory and also as a basic vehicle for 
manned exploration of the moon. 

For 1966, extending through 1970, the original plan 
called for first f l ights  by the three-stage Saturn C-2, 
having more than twice the payload of the C-1 i n  a near- 
earth orb i t  as a r e s u l t  of the added stage -- the nuclear 
rocket Rover -- for a spacecraft i n  a planetary orbi t ,  and 
for a manned Apollo earth-orbital f l i gh t  and a manned Apollo 
circumlunar f l igh t .  

The manned lunar landing mission was considered t o  l i e  
beyond 1970. 

A reasonable estimate of expenditures t o  accomplish th i s  
ten-year plan, as it was laid out a t  the  beginning of 1961, 
would l i e  between twenty and twenty-five b i l l i on  dollars.  

One of the important decisions voiced by President 
Eisenhower i n  his  submission of the Fiscal Year 1962 budget 
was elimination of funds t o  press forward under the ten-year 
program w i t h  the large rocket boosters and w i t h  long lead- 
t i m e  work on Apollo. This meant tha t  the manned lunar land- 
ing, (programed t o  come a f t e r  1970) could not, i n  fact ,  
take place under the most favorable circumstances before 
about the middle of the 1970's .  

Mr. Eisenhower's words i n  h i s  budget message were: 
"Further testing and experimentation w i l l  be necessary t o  
establish whether there are any valid sc ien t i f ic  reasons for 
extending manned space f l igh t  beyond the Mercury program." 

Within two months and four days a f t e r  the inauguration 
of P res iden t  Kennedy, the  United States launched five satel-  
l i tes  -- one Explorer, two Discoverers, Samos 11, and Transit 
3 . B .  Within the same period the Russians launched three 
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Sputniks  -- V I I ,  V I I I ,  and IX -- and a Venus probe. 

Concurrent w i t h  these opera t ions ,  an  in t ens ive  s tudy  w a s  
going on under t h e  d i r e c t i o n  of V i c e  P re s iden t  Johnson, w i t h  
t h e  a c t i v e  p a r t i c i p a t i o n  of such s e n i o r  o f f ic ia l s  as Defense 
Sec re t a ry  Robert McNamara, A t o m i c  Energy Chairman Glenn 
Seaborg, NASA Deputy Administrator Hugh Dryden, and myself. 

On March 24, P res iden t  Kennedy announced t h a t  t h e  key t o  
r e t r i e v i n g  our  p o s i t i o n  i n  space lay i n  determining t h a t  w e  
could no longer  proceed w i t h  the Mercury one-man space ship 
as i f  t h a t  w e r e  t o  be the  end of our  program b u t  that  we must, 
even i n  a t i g h t  budget s i t u a t i o n ,  commit ourse lves  t o  b u i l d  
g i a n t  boosters, 
$125,670,000 t o  speed up the Saturn  C-2 booster and the large 
million-and-a-half-pound-thrust F-1 engine.  

H e  submit ted a r eques t  for an a d d i t i o n a l  

One day later,  March 25,  the United States launched its 
s i x t h  sa te l l i t e  of the yea r ,  Explorer X ,  and t h e  Russians 
launched their fou r th  Sputnik of t h e  year ,  Sputnik X. Two 
weeks la te r ,  A p r i l  1 2 ,  the  Russians accomplished a manned 
orb i t  of t h e  e a r t h  wi th  Cosmonaut Gagarin, i n  the space s h i p  
vos tok . 

I n  the two months following the March 24th dec i s ion  of 
the new Administration t o  s t e p  up the b i g  booster program i n  
order t o  provide l i f t  for larger and more advanced space- 
c r a f t ,  an i n t e n s i v e  a n a l y s i s  of every facet of the program 
w a s  conducted and the reorganized Nat ional  Aeronautics and 
Space Council ,  under the l eade r sh ip  of i t s  Chairman, V i c e  
P re s iden t  Johnson, came inc reas ing ly  i n t o  p lay .  As a r e s u l t ,  
on May 25, the P res iden t  announced major new goals f o r  the 
na t ion  i n  space and new programs t o  achieve them. 

The Pres iden t  requested that  appropr i a t ions  f o r  the 
Nat ional  Aeronautics and Space Administration be increased 
t o  $1,784,000,000, or by about 6 1  pe rcen t ,  b u t  Congress 
reduced th i s  by about $112 m i l l i o n ,  It is an  i n t e r e s t i n g  
f a c t  that  w h i l e  NASA spends about 80 percen t  of its funds 
through c o n t r a c t s ,  r equ i r ing  outs tanding  t e c h n i c a l  and 
management a b i l i t y  t o  handle t h e s e  c o n t r a c t u r a l  r e l a t i o n -  
s h i p s ,  the m o s t  s e r i o u s  c u t s  w e r e  i n  t h e s e  areas where t h e  
funds w e r e  needed m o s t .  I n  t h i s  second r eques t  the 
P res iden t  asked increases f o r  big engines and big boosters 
aggregat ing $144 mi l l i on .  H e  included i n  h i s  r eques t  an 



additional $130 million for Apoflo. Sixty-six million 
dollars were earmarked t o  speed exploration of the environ- 
ments of the earth and of the moon, and the space between, 
President Kennedy requested funds for studies of the problems 
of spacecraft r e tu rn ing  to earth from f l i g h t s  around the moon 
a t  atmospheric entry speeds as high as 25,000 miles an hour 
and for thorough studies of radiation problems, including an 
analysis of solar ac t iv i ty  over the past f i f t y  years i n  order 
t o  predict, i f  possible, the periods of extreme radiation 
which manned spaceflight m u s t  avoid , 

Included also was an item of $50 million to  expedite 
development of an active communications s a t e l l i t e  system and 
to  demonstrate transatlantic television. 

The President requested funds for the A i r  Force to  pro- 
ceed with solid-propellant engines for a Nova vehicle. 

An additional $23 million was provided to  expedite the 
Rover nuclear-rocket engine. 

One way of looking a t  the eight months since January 
might be to  say that  the major actions taken by the new 
Administration t o  accelerate the national space e f for t  were 
t o  in i t i a t e  a program to accomplish w i t h i n  the ten years of 
the 1960's approximately the same volume of space research 
and development, exploration, and beneficial applications as  
plans of the previous Administration envisioned i n  about 
f i f teen years , 

It is important t o  note that  while the major manned 
space f l igh t  missions and related sc ien t i f ic  exploration of 
space remained i n  the c iv i l ian  National Aeronautics and Space 
Administration, they were speeded up. Large boosters capable 
of putting heavy payloads into orb i t  or for use on other 
space tasks w i l l  be b u i l t  without delay. 
military missions are required i n  the futureb the booster 
capacity w i l l  be available 

This means tha t  i f  

Let me hasten to  add tha t  none of the above has changed 
the policy of the United States t o  make every e f for t  t o  use 
space for  peaceful benefits t o  a11 mankind. 

Only three weeks ago, President Kennedy urged a t  the 
United Nations a policy of "keeping nuclear weapons from 
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seeding new battlegrounds i n  ou te r  space." 

Proposing tha t  "..,as we extend the l a w  on earth, so 
must w e  also extend it t o  manls new domain, outer space," 
the P r e s i d e n t  stated tha t  "The new horizons of outer space 
must not be riven by the old bit ter concepts of imperialism 
and sovereign claims. The cold reaches of the universe must 
not become the new arena of an even colder war." 

* 
The President went on to  say, "To t h i s  end, we sha l l  

urge proposals extending the United Nations' charter t o  the 
l i m i t  of man's exploration i n  the universe, reserving outer 
space for peaceful use ,  prohibiting weapons of mass destruc- 
t ion i n  space and on ce les t ia l  bodies, and opening the 
mysteries and benefits of space t o  every nation. W e  sha l l  
propose further cooperative effor ts  between a l l  nations i n  
weather prediction and eventually i n  weather control. 

"We sha l l  propose, f inally,  a global system of communica- 
t ions s a t e l l i t e s  linking the whole world i n  telegraph and 
telephone and radio and television." 

Thus it is clear that  the United States is proceeding 
w i t h  a program tha t  can, should the need ar i se ,  substan- 
t i a l l y  increase its mili tary capability. A t  t h e  same time, 
we  are keeping these ac t iv i t ies  oriented toward peaceful 
uses  and urging the leaders and s c i e n t i s t s  of other nations 
t o  join with us i n  t h i s  vast new area tha t  holds so much 
promise. 

Perhaps another way of looking a t  the space program is 
t o  consider it a ten-year e f for t  t o  advance science and 
technology a t  the most rapid r a t e  possible i n  the most 
important f ie lds  of energy use ;  new materials, metals, 
fabrics, and lubricants; the most advanced electronics and 
communications; the marriage of the l i f e  sciences w i t h  the 
physical sciences; the harnessing of advanced sc ien t i f ic  
and technological research and deveJopment with operational 
missions, data collection, storage and evaluation: the 
development of experimental models into practical  useful 
devices; and i n  general systems management of a high order 
of efficiency. I f  t h i s  concept is considered i n  the light 
of the language of the 1958 Space A c t ,  which ca l l s  for the  
preservation of the United States as a leader i n  aero- 
nautical and space science and technology and i n  the 



. .  

application thereof to  the conduct of peaceful ac t iv i t ies ,  
the leverage of t h i s  program i n  a growing national economy 
can be of great significance. 

You here a t  this  Assembly are more keenly aware, I am 
s u r e ,  than are most cit izens of the fact  that  i n  the decade 
from 1960 t o  1970, i f  we can avoid war, the number of our 
fellow countrymen requiring food, clothing, and services w i l l  
rise from one hundred and eighty million to  %WQ hundred and 
thirteen million: tha t  public and private construction w i l l  
r i s e  from an annual rate of $55 b i l l i on  to  more than $90 
bi l l ion ;  tha t  more than $700 b i l l i on  of construction w i l l  be 
put i n  place; and that ,  w i t h  the addition of some three 
hundred to  four hundred bi l l ions of maintenance and repair ,  
our investment i n  these capi ta l  i t e m s  w i l l  add up t o  more 
than a t r i l l i o n  dollars during the period. 

The space program is the f irst  tha t  broadly teams the 
l i f e  sciences w i t h  the physical sciences, thereby substan- 
t i a l l y  increasing i ts  capacity to  feed back benefits i n  a l l  
areas of economic, po l i t i ca l ,  and social  growth. Again, the 
fac t  tha t  the National Aeronautics and Space Administration 
is required by the 1958 Space Act, t o  "provide for the 
w i d e s t  practicable and appropriate dissemination of informa- 
t ion concerning i ts  ac t iv i t ies  and the results thereof" is 
of no l i t t l e  significance. 

I n  h i s  thoughtful paper prepared for you, the first 
Administrator of the National Aeronautics and Space Adminis- 
tration, D r .  Keith Glennan, asks i f  it is  possible t o  pose 
specific questions,, among t h e m  -- "Should our energies and 
funds be devoted to  the accomplishment of a few spectacular 
shots" or "are not the shorter range objectives of develop- 
ing use fu l  applications of space technology i n  the f ie lds  
of communications meteorohgy, and navigation -- ac t iv i t i e s  
tha t  promise rea l  bene f i t s  to  mankind -- equally or even 
more important as national objectives?" Commenting on these 
and other d i f f i c u l t  questions w i t h  respect t o  what our goals 
should be, D r .  GBennan gives us  the benefit of h i s  experience 
when he saysd "There is a hard decision to  be made here." 

I n  my own opinion, there is l i t t l e  doubt that,, un less  
we press forward vigorously i n  a l l  of these f ie lds ,  w e  would 
see the Russians, with the advantages of the i r  advanced 
position i n  booster thrust ,  stay continuously ahead, and w e  
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ourselves would fail t o  move forward as rapidly as we could 
with useful applications to meet our  own needs. The cost 
over the t en  years of our acceferated program w i l l  very 
probably be less  than i f  it were stretched out  over f i f teen  
years. The bene f i t s  w i l l  be immeasurably greater. The t o t a l  
ten year cost w i l l  be no more than two-thirds of the present 
cost of one year of our current military program, 

The policy of the present Administration is  to  press 
forward i n  a l l  related areas of science and technology a t  
the most rapid ra te  that can be just i f ied by the s t a t e  of 
the a r t ,  without involving the wastefulness of crash programs. 

A few moments ago,I spoke of the actions tha t  have been 
taken and of those i n  preparation as indicating the course 
which the space program may be expected to  take. 

This may be more meaningful i f  we visualize that  as soon 
as it became clear tha t  Congress would approve the program, 
a ser ies  of actions were ini t ia ted to  s t a r t  the forward 
motion. 

Two thousand, two hundred discrete tasks were analyzed 
with respect t o  possible schedules and probable costs. 
e lements  w e r e  f i t t e d  into a s i n g l e  master schedule through 
massive computer runs,  using the performance evaluation and 
review technique (PERT) t o  determine tha t  manned lunar explo- 
ration was feasible w i t h i n  the ten-year period, On the 
th i rd  run ,  we found an acceptable course along which to  
i n i t i a t e  action, b u t  it is important t o  recognize that  a 
number of problems are unresolved and await further research 
and technological advance . 

These 

Work i n  space science has not been subordinated to  the 
man-in-space program, b u t  has rather been increased and 
given added emphasis as a necessary first step i n  a l l  our 
programs , 

Research tha t  can be conducted here on earth on the 
sc ien t i f ic  and technological problems associated w i t h  space 
has been increased wherever t h i s  was the most e f f ic ien t  way 
to  accomplish the desired resul ts .  

Work i n  aeronautical research an3 i n  the s tudy of 
atmospheric f l igh t  has been increased and extended to  de- 
termine every area i n  which gains for the space program, 
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as  w e l l  as for manned f l i g h t  i n  the atmosphere, could be 
obtained , 

I n  the f ie ld  of big boosters, w e  are proceeding rapidly 
t o  a tes t  of the first stage of the Saturn C-1  and have under 
contract both the S-2 (second) and S-4 ( third)  stages. Both 
are based on the very advanced liquid-hydrogen, liquid-oxygen 
technology, and both w i l l  be used i n  l a t e r  and larger boosters. 
Beyond the Saturn C-1  configuration, we are i n  the f ina l  stages 
of selecting a contractor t o  b u i l d  a f i r s t  stage for an 
advanced Saturn which w i l l  provide a th rus t  from two t o  four 
t i m e s  tha t  of the C-1, or up t o  a level of s i x  million pounds. 

For very advanced missions requiring the heaviest pay- 
loads, the giant Nova booster, w i t h  a t h r u s t  range of 1 2  t o  20 
million pounds, may be required, We are continuing work to  
develop the basic information t o  p e r m i t  a decision as t o  
whether t h i s  booster would serve our purposes bet ter  i f  com- 
posed of clusters of large solid-propellant engines or the 
large liquid F-1 engines. 

A t  the same t i m e ,  we  are thoroughly exploring the possi- 
b i l i t y  of b u i l d i n g  large space ships out of components placed 
i n  o rb i t  around the earth by medium-sized rockets such as the 
advanced version of Sa turn .  However, u n t i l  t h i s  is proven 
feasible,  we w i l l  continue t o  work toward the building of 
Nova. 

I n  developing our f a c i l i t i e s  for launching of rockets 
a t  Cape Canaveral and for their  fabrication and s t a t i c  test  
near New Orleans, we are incorporating the kind of flexi-  
b i l i t y  tha t  w i l l  enable us t o  take advantage of either the 
large rocket systems for a direct  ascent t o  the moon, or of 
medium-sized systems employing the rendezvous-in-orbit tech- 
nique, or of other proposed methods of accomplishing our 
goals. 

W i t h  respect t o  advanced spacecraft missions, we have 
expanded the number of our lunar exploratory Ranger launch- 
ings from five t o  nine, we  are undertaking t o  launch a 
Mariner spacecraft toward Venus when it is nearest the earth 
i n  1962, and we have received proposals from interested 
contractors for the development and bu i ld ing  of the Apollo 
spacecraft. 
before the end of the year. 

We expect t o  award the contract and begin work 
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W i t h  respect t o  the ongoing f l i g h t  program, we have 
conducted not only the f i r s t  animal and manned suborbital 
f l igh ts ,  b u t  have gone far t o  prove the Mercury-Atlas 
system with a successful unmanned orb i ta l  f l igh t  and recovery. 

A l s o  among our  successful launches was the third weather 
s a t e l l i t e ,  TIROS 111, which reported the daily position of 
hurricanes and was responsible for  the discovery of hurricane 
Esther two days ear l ie r  than would have been possible by other 
methods. Among the scientific s a t e l l i t e s  launched th i s  year 
w e r e  Explorer XI, w h i c h  is sending back data on gamma rays 
emitted from various regions of the sky, and Explorer XII, 
which is surveying energetic par t ic les  over a highly el l ip-  
t i c a l  trajectory extending from two hundred t o  nearly f i f t y  
thousand miles above the surface of the earth. 

W e  have also had our failures,  b u t  we have learned from 
each of them. 

With respect t o  our worldwide tracking f a c i l i t i e s ,  they 
have been substantially completed and tested by such f l ights  
as the unmanned orb i ta l  Mercury-Atlas f l i gh t  l a s t  month. 
The communications network and the computer and operational 
capabili t ies of our data acquisition, storage and use fac i l i -  
t i e s  have m e t  our requirements. W e  have demonstrated that  
t h i s  worldwide tracking communication and data acquisition 
network is  a priceless national asset .  

W i t h  respect t o  the applications through which space 
science and technology can begin t o  y ie ld  useful bene f i t s ,  
public policy has been established t o  bring into being as 
quickly as possible a worldwide operational system for com- 
munications based on relay s a t e l l i t e s .  

I n  th i s  field, three important research and development 
projects have been i n s t i t u t e d .  
being developed for NASA by the Radio Corporation of America; 
the TSX s a t e l l i t e  program through which the American T e l e -  
phone and Telegraph Company is applying i ts  own resources a t  
its own expense to  contribute t o  an early national opera- 
t ional  capabili ty;  and the Syncom ut i l iz ing the resources 
of the Hughes Aircraft Company. 

These are Project Relay, 

A l l  these projects are being carried out i n  the closest  
association w i t h  the Federal Communications Commission and 
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other interested government departments  as w e l l  as w i t h  the 
organizations and interests i n  other nat ions concerned i n  
international communications. The principle of privately 
regulated operation by a grouping of the present carr iers  
has been endorsed, and a strong ef for t  is being made to  imple- 
ment it. However, complete reservation of foreseeable govern- 
mental interest  has been made. Governmental needs include 
those relating to  international cooperation, worldwide availa- 
b i l i t y  of service, and such military needs as can be fu l f i l l ed  
through the use of common carr iers ,  

Arrangements have been made t o  keep a TIROS weather 
s a t e l l i t e  i n  o rb i t  a t  a l l  t i m e s  u n t i l  a follow-on system 
operated by the United States Weather Bureau and based on the 
Nimbus s a t e l l i t e  is  brought into being. 

Congress has now appropriated funds for t h i s ,  and the 
Weather Bureau w i l l  t h i s  year i n i t i a t e  the f i r s t  steps toward 
the Nimbus worldwide meteorological network. Meanwhile, an 
international conference of a l l  nations interested i n  partici-  
pating i n  t h i s  new worldwide weather s a t e l l i t e  system has been 
called and w i l l  be held within the next f e w  weeks. 

The United States Navy has made a large step forward i n  
the applications f i e l d  through the successful launching of 
the Transit navigational s a t e l l i t e .  Arrangements are now 
being considered t o  u t i l i z e  Transit capabili t ies t o  meet the 
navigational requirements of commercial airplanes and ships, 

I hope th i s  explanation of some of the actions we  have 
taken w i l l  serve t o  make the program more meaningful. I 
believe tha t  these actions also demonstrate that.,  i n  such 
matters, we Americans are  a pragmatic people. W e  have always 
adopted new measures t o  m e e t  new conditions. I n  the post- 
war period, major milestones w e r e  passed w i t h  the  adoption 
of the  Marshall Plan, the North Atlantic Treaty Organization, 
the Berlin a i r l i f t . ,  support of the Uni ted  Nations action i n  
Korea, t he  landing of troops i n  Lebanon, and others that  you 
can recal l .  Now tha t  we  are faced w i t h  another national re- 
quirement tha t  w i l l  commit us for many years t o  a major 
undertaking, we are well aware tha t  second best is not good 
enough. 

Most Americans are beginning t o  understand that  the 
rocket is  the first instrument available t o  us  tha t  can 
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provide great t h r u s t  i n  the atmosphere and also i n  the 
reaches of space. There is a spreading understanding 
tha t  it is t h i s  rocket-based a b i l i t y  t o  f l y  experimental 
equipment beyond the ear th ' s  atmosphere tha t  now opens t o  
sc ien t i s t s  a vast new step toward examining the forces of 
nature and particularly the relationships between the earth 
and the sun. Ways of means of extending man's knowledge of 
astronomy, electromagnetic waves, nuclear reactions, plasma 
physics, gas dynamics, re la t iv i ty ,  gravity, and many other 
areas are being more and more discussed i n  inter-disciplinary 
meetings on university campuses and are spreading out from 
there for broader general public understanding, A t  l eas t  
some of t he  public is catching up w i t h  Editor Bloomfield's 
e l i t e .  

To the pragmatic American, proof that  man can survive 
i n  the host i le  realm of space i f  not enough, A solid foun- 
dation for public support and the basis for our Apollo man- 
in-space e f fo r t  is tha t  U.S. astronauts are going into space 
t o  do useful work i n  the cause of a l l  the i r  fellow men. I f  
the conditions required for u s e f u l  work i n  space are formi- 
dable, so are  the tasks of stretching technology t o  meet 
them. 

When I first w e n t  Over t o  the State Department in 1949, 
Bob Lovett, my predecessor as Under Secretary, cheered me up 
considerably when he told m e  t ha t  t ry ing  t o  effect  a re- 
organization would be l ike  attempting t o  take out the appendix 
of a man carrying a heavy t runk  up three f l igh ts  of s t a i r s .  

The organization problems of the new program i n  the 
Space Administration have been no less  acute. However, i n  
t he  past  eight months -- based largely on the splendid 
organizational work and careful s t u d i e s  made by the f i r s t  
NASA Administrator, D r .  Keith Glennan -- we have established 
a pattern tha t  is ,  a t  one and the same t i m e ,  practical  and 
flexible,  It  takes account of the best a b i l i t i e s  of our 
senior people, establishes strong leadership i n  our research 
and operational centers, makes authority and responsibility 
run together, and provides for sensit ive b u t  effective 
command and control of the resources required i n  our space 
program . 

W e  have divided our work into four major program cate- 
gories: 1) advanced research and technology i n  aeronautics 

-17- 

. -. . . . . . . . .. _I - ...-., . -. - - ~ ..- . - .. ~ . " .  .. " ._ _.........I I. . ... . . . . . 



and space: 2) scientific study of the space environment and 
celestial bodies, through all available disciplines, and by 
instrumented unmanned satellites and space probes: 3) appli- 
cation of earth satellites to such immediate uses as weather 
observation, global communication and navigation: and 4) 
exploration of space by man. 

Each of the four NASA Program Directors, within his 
particular program area, has over-all responsibility for 
projects, establishes technical guidelines, budgets and pro- 
grams funds,, schedules each project, and evaluates and re- 
ports progress. 

The Directors of NASA's research and development 
centers report directly to the Associate Administrator who 
serves as general manager. In this way, they have an in- 
creased voice in policy making and program decisions, 

Looking back at highlights of the past eight months, 
there was the work involved in evaluating the resources and 
requirements, integrating our efforts with those of the 
Department of Defense and other government agencies, work- 
ing with Director of '.ne Budget, the Vice President and 
Space Council, and the President, himself, to determine the 
total range of Executive Branch requirements. There were 
the approximately thirty appearances before Congressional 
bodies to justify the PresidentOs recommendations: there 
were the innovations required in the communications satel- 
lite field to carry on the research and development to meet 
governmental requirements and at the same time bring into 
play, in a manner consistent with the public interest, the 
very large resources of the principal potential user of 
any foreseeable system (the American Telephone and Telegraph 
Company) , 

These efforts resulted in a virtual doubling of the 
program and in laying a foundation under which it will again 
almost double in 1963. What these busy months add up to, I 
think, is a national space effort characterized by initiative 
on the part of many able men and responsibility on the part 
of those who had to make the governmental decisions, all in 
the best tradition of American democracy, 

# # #  
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NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H S T R E E T ,  N O R T H W E S T  . W A S H I N G T O N  2 5 .  D. C .  
T E L E P H O N E S :  D U D L E Y  2-6325 . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: Tuesday AM'S 
October 24, 1961 

Release No. 61-231 

NASA FUNDS STUDIES OF "UNCONVENTIONAL" ROCKETS 

A program to investigate new techniques of building 
large liquid rocket engines is being sponsored by the 
National Aeronautics and Space Administration. 

The purpose of the two parallel efforts is to determine 
whether there is an "unconventional" engine and vehicle design 
concept for a rocket stage of two million pounds or more that 
can be developed and produced at significant savings, simul- 
taneously assuring increased reliability. 

The ten-month contracts are being carried out by Aerojet- 
General Corporation and Rocketdyne Division of North American 
Aviation at a cost of about $185,000, 

The thrust range of the units under consideration is 
from two to 24 million pounds. 

Determination o f  the engine concept is the primary goal 
of' the work, although it is necessary that combined engine- 
vehicle configurations be explored to evaluate fully the 
advantage of various engine concepts. 

hydrocarbons and liquid oxygen/liquid hydrogen. 
concept superior to the conventional is found, a second 
objective is to establish design criteria and geometry for 
the engine. 

Program for Liquid Rocket Engines. 

Propellants f o r  the investigations are liquid oxygen/ 
If a design 

The work is part of the NASA Advanced Technology 
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Addre:.s by 

Robert C. Sear;:ans, Jr . ,  AssocizCc Ldrninis t ra tor  
Nat ional  Aeronautics xr.d Space Administration 

Six teen th  Engizeering Conference 
05 t h e  

Washington, D. C .  
Technical  A s s c c i a t b n  a2 tke P u l p  and P a p e r  Indus t ry  

October 18, i94i 

Relezse No. 61-231 . 
fl 

THE ROLE OF INDUSTRY I N  SPACE EXPLORATION 

I an very happy to have t h i s  opportunity t o  d i scuss  our  Nat ional  

Space Program wi th  you t h i s  evening. 

P res iden t  Kennedy and approved i n  t h e  last s e s s i o n  of Congress. I t s  

impleri.entacion involves  not  one, bu t  s e v e r a l ,  goverraent  rtgencies -- 
inc luding  t h e  Department of Defens,e, t he  Atomic Energy Comnission, t h e  

Dzpartmment of Commerce, and the  Nat ional  Aerocaut ics  and Space Adminis t ra t ion.  - 

Universit i2.s w i l l  support  t h e  b a s i c  r e sez rch  a c t i v i t y  and w i i l  supply che 

progrem wi th  inc reas ing  numbers of q u a l i f i e d  s c i e n t i s t s  and engineers .  

h z r i c a n  indus t ry  w i l l  des ign  and f a b r i c a t e  t h e  boos te r s ,  space v e h i c l e s ,  

launch f a c i l i t i e s ,  and worldwide t r ack ing  s t a t i o n s  f o r  t h e  many d i f f e r e n t  

types of space missions.  

This i s  a p r o g r m  recoxmended by 

This  program is  t r u l y  a n a t i o n a l  e f f o r t .  I n  h i s  May 25 S t a t e  of t h e  

Union Masage ,  P res iden t  Kennedy s a i d :  



'%ow is the tiae to act ,  to take longer  strides -- tine for 
a 3re.z; new Arrericzn enterprise -- time for this nation to 
take a clearly leading role in space achicvenent . . . I 
believe that the nztion shcu?d com-it itself to achieving 

thz goal, befcre the decade is out, of lzncling a man on the 

;xm and returning him cafely to earth." 

Four mjor reasons underlie the national decision to marshall the 

resouxces required for leadership in space: 1) the quest for scientific 

knowledge; 2) direct and immediate application of satellites into 

operational systems; 3) the technological advances and stimulus to our 

economy tha t  will emerge fron the space effort; and 4 )  the r i s k  of 

aeky in our space competition with Comiuaisn. 

Scientific I<nowledge 

Two problems provide particulariy important exanples of the unique 

contributions which space Slight vehicles cen make to the solution of 

fundimenta1 scientific problem, and of the reasons for the great 

in te res t  of the scientific coinmunity in this area. 

The first of these problems is the origin and history of the solar 

We know that the s'olar system was formed about 4.5 billion years 

ago, but we do not know how it was formed. This problem has been the 



sub jec t  of mwh thar ;ght ,and specu la t ion  f o r  c e n t u r i e s .  The i n v e s t i g a t i o n  

02 the origin of the  solar system by instruments  c a r r i e d  t o  the moon and 

planccs i n  spacec ra f t  i s  a p r o j e c t  of t h e  g r e a t e s t  s c i e a t i f i c  inportance 

2nd generc l  i n t e r e s t .  

?-?+ i L I L  m a i n  w i l l  p lay a s p e c i a l  r o l e  i n  t h i s  i n v e s t i g a t i o n  because 

it is a bociy w b s e  s u r f a c e  has preserved the  record 02 i t s  h i s t o r y  f o r  

a much longer  per iod .than the  e a r t h ,  and probably much longer  than 14ars 

and Vmus as we l l .  On the  e a r t h ,  t h e  atmosphere and the  oceans wear 

L 

awcy su r face  f e a t u r e s  i n  10 t o  50 m i l l i o n  yea r s .  Mountain-building 

a c t i v i t y  tu rns  over l a r g e  a reas  of t h e  su r face  i n  about t he  saxe t i m e .  

There i s  l i t t l e  l e f t  on the  su r face  cf t he  e a r t h  of t he  f e a t u r e s  t h a t  

e x i s t e d  seve ra l  hundred m i l l i o n  years  ago. The same i s  probably t r u e  

of Xars and Venus. But on the  moon chere e x i s t  no oceans and very 

l i t t l e  atmosphere t o  wear away t h e  su r face .  Also, t e l e s c o p i c  in spec t ion  

of the  moon's su r f ace  r evea l s  few s igns  of t h e  mountain-building a c t i v i t y  

which l i s t o r t s  and rep laces  t h e  su r face  of the  e a r t h  so r ap id ly .  

Thus the moon's s u r f a c e  w i l l  c a r r y  us back very f a r  i n t o  the  

e a r l y  h i s t o r y  of the  s o l a r  system, perhaps not  back to t he  b i r t h  of 

t he  sun and p l a n e t s ,  but  c e r t a i n l y  b i l l i o n s  of yea r s  i n t o  the  p a s t  -- 
much longer  than the  10 t o  28 m i l l i o n  yea r s  during which s u r f a c e  events ,  

s t i l l  dec ipherable  today, t r ansp i r ed  on e a r t h .  
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XaC only the  l u n a r  w r f s c e ,  bu t  zlso t h e  i n t e r n n l  s t r i i c t u r e  of t h e  

r.:OOi? ?.:~y provide a c l u e  t o  the early h i s t o r y  of the solar s y s t e m  ar,d to 

C h 2  b i r t h  of tl12 p l a n e t s .  

Cr.c theory  about t he  creaticrn of t h e  p l ane t s  -- widely  held mtil  

r e c e n t l y  -- w a s  t h a t  t h e  solar system had been c r e a t e d  dur ing  a near  

c o l l i s i o n  between our sun and another star, i n  which the g r a v i t a t i o n s 1  

f o r c e s  Lztween these,two n.assive bodies t o r e  huge streams of flaxing 

gas out  of each. A s  t h e  i n t r u d i n g  s tz r  receded, t h e  masses of gss which 

hap2ened t o  be near  t h e  sun were captured by i t  i n t o  o r b i t s  i n  which 

they evencual ly  cooled and s o l i d i f i e d  t o  form t h e  planets. 

c o l l i s i o n  was t h e  manner of formation of t he  solar system, then  t h e  moon 

and p l a n e t s  nust have been molten a t  an earlier s t a g e  i n  “Leir  h i s t o r i e s .  

I n  t h a t  even t ,  t h e  i r o n  i n  t h e i r  i n t e r i o r s  would m e l t  and run t o  t h e  

c a t e r  t o  form a dense core .  

i 

I f  such a 

Another theory holds t h a t  t h e  p l a n e t s  were forned out  of pockets 

of condensation i n  t h e  d u s t  surrounding our sun dur ing  the eelrly 

st t lges of i t s  l i f e t i m e .  We know that stars themselves are alrzost c e r t a i n l y  

fonxed i n  t h i s  way, by condensat ion of pockets 05 i n t e r s t e l l a r  gas and d u s t  

t,kic’n happened to  be somewhat denser  than their surroundings.  . It seems 

l i k e l y  t h a t  a d d i t i o n a l  suacondensetions could have developed i n  t he  

tenuous matter surrounding t h e  sun be fo re  t h e  c e n t r a l  coadcnsat ion hcd pro- 

ceeded t o  i t s  f i n a l  s t a g e s ;  and t h a t  t h e  moon and p l a n e t s  were even tua l ly  

fomed from these su3condensatioas, 
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Large bodies  sGch 6s t h e  e a r t h  have c ~ ~ i g k  r a d i o a c t i v e  urniliilr.: 

i n s i d e  them t o  produce mel t ing  02 i r o n  siDply through t h e  h c z t  gencrzted 

by miclesr a c t i v i t i e s .  Therefore ,  t h e  e x i s t e n c e  of a dense core  of Fron 

i n  t h z  i n t e r i o r  of t h e  e a r t h  does not  prove t h e  v a l i d i t y  of t h e  c o i l i s i c n  

theoiy,  nor  d isprove  t h e  condensacion theory.  However, t hc  moon is 

smaller and co lde r ,  and w i l l  provide a mcch b e t t e r  i n d i c a t i o n  than  t h e  

e a r t h , .  as t o  which of t h e  two t h e o r i e s  on the  o r i g i n  of t h e  s o l a r  system 

i s  c o r r e c t .  
L 

The f i r s t  major p r o j e c t  i n  our progran of l u n a r  and p l ane ta ry  

exp lo ra t ion  w i l l  c a r r y  payloads contz in ing  ins t rcments  designed 

s p e c i f i c a l l y  t o  o b t a i n  information on the  i n t e r n a l  s t r u c t u r e  of t h e  moon. 

T h i s  i s  t h e  Ranger series of s p a c e c r a f t ,  which w i l l  con ta in  ganza r a y  

d e t e c t o r s  f o r  measuring t h e  level  of r a d i o a c t i v i t y  i n  the  l u n a r  s u r f a c e ,  

as t h e  s p a c e c r a f t  approaches the  moon. The Ranger s p c e c r a f t  w i l l  also 

con:ain a seismometer, or ear thquake measuring instrument ,  which w i l l  be 

detached from t h e  main body of t h e  ?rc;pulsion u n i t  a t  some d i s t a n c e  above 

t h e  moon's su r face ,  and slowed down by t h e  f i r i n g  of r e t r o r o c k e t s  as i t  

approaches t h e  su r face  s o  t h a t  i t  can land wi th  a jolt t h a t  is no t  t o o  

heavy t o  permit  i t  t o  func t ion  a f t e r  irrpact.  Attached t o  the  seismometer 

w i l l  be  a r a d i o  beacon designed t o  t r ansmi t  back .to e a r t h  t h e  d a t a  

rece ived  by t h e  seismometer on t h e  l e v e l  of ear thquake o r  "moonquzke," 

a c t i v i t y  and thus  on t h e  i n t e r n a l  s t r u c t u r e  of t h e  moon. Analysis of such 



seismoxieter records  nack CR e a r t h  k2;3 y i e lded  most of our  in tormat icn  

regard ing  t h e  i n t e r n a l  s t r u c t u r e  of t h e  plznez on vhich  wc l i v e .  

Tl i l s  s x e  Ranger s p a c e c r a f t  will also con tz in  a. TV syctcn dcsigned 

t o  trcrnszit images of t he  moon's su r f ace  feztures t o  c.he car th  s t a t i o s s  

wi:h a degrce of d e t a i l  

from our  best  surface-based t e l e scopes .  

msny times g r e a t e r  than  we can o b t a i n  

A second problem of g r e a t  importance i n  t h e  space sc i ence  program 
L 

i s  scudy of t h e  c o n t r o l  exe r t ed  by the scn over events  on t h e  e a r t h .  

Mcs: energy emi t ted  by t h e  sun falls i n  t h e  v i s i b l e  reg ion  of t h e  

s p e c t r w  and i s  t r ansmi t t ed  t o  t h e  ground ar.d t o  t h e  lower atmosphere, 

where a p a r t  i s  absorbed and a p a r t  is  r a d i a t e d  back i n t o  space.  

Var i a t ions  i n  absorp t ion  of v i s l b l e  l i g h t  produce an uneven h e a t i c g  of t h e  

iouei- a tmosphere, l ead ing  t o  winds  and other  weather  a c t i v i t y .  P red ic t -  

. i n g  the  response of t h e  atmosphere t o  t h i s  l o c a l  hea t ing  i s  the  b a s i c  

problem of meteorology. 

The v i s i b l e  l i g h t  which produces t h e  h e a t i n g  does not  vary appre- 

c i a b l y  w i t h  t i m e ,  as f a r  as w e  know. 

sun's energy output  does undergo v i o l e n t  f l u c t u a t i o n s .  

p r f s e s  t h e  gus t s  of X-rays, u l t r a v i a l e t  l i g h t ,  and charged p a r t i c l e s  

e n i t t e d  from t h e  sun a t  t i m e s  when i ts  s u r f a c e  i s  unusual ly  tu rbu len t .  

We know that t h e  su r face  of the sun b o i l s  and bubbles in s n  a c t i v e  

manner, and sometimes ejects such clouds of charged p a r t i c l e s  and 

s t r eam of r a d i a t i o n  i n t o  the s p c e  between t h e  sun and the p l a ~ c t s .  

However, one very  small p a r t  of t h e  

This  p a r t  ccin- 
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'3sese solar eruptions are knan 2s flares. Their Eppearance m a r k s  

what may be called a stoisn oa the surface of the sun. Sy analogy with 

the ezrth we refer t o  f l a r e  a c t i v i t y  zs s o l a r  "weather," 

IJi;en a flare is situated in the right position on the sun's surface, 

the clouds of charged particles are ejected in such i: direccion t h a t  they 

reach the earth and interact with its atmosphere. These particles 

produce ccmunications blackouts znd disturbances, magnetic storms, 

and amoral displays. The entire matter of sun-earth relations constitutes 
P 

a relatively new area of research in each of the sciences. It is an area 

which provides at the moment perhaps the m s t  exciting and fruitful 

opportunity f o r  research in the space science progran. 

Direct and Immediate Apalications 

Idhat we are learning in space will zfzect the lives of every one of 

us, from €arr,iers, industrial workers, housewives, and school children 

to doctors and business executives. Seasonal and outdoor industries will 

benefit greatly. 

basis f o r  meteorological and comunications satellite systems. 

Far exaple, this new technology will soon provide the 

The use of sstellites to gather meteorological information promises 

greatly to improve weather forecasting and thus to return large dividends 

to the economy. 

b x e d  weather reporting systems. 

Today only me-fifth of the globe is covered by ground- 

NASA is developing the TfROS series 05 

weather s;;cllites to provide worldwide observation of atmospheric elements -- 
the data meteorologists must have to understand atmospheric processes and 

to predict the weather. 
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liF.OS I >  ah:ipecl l i k e  B h a t b o x ,  w;ts lamclied A p r i l  1, 1960. Its 

m i t i  S C ~ S O ~ S  were two TV csrnera s y s t e m .  

t o  s t o r e  p i c t u r e s  taker. over  a r e a s  d i s t a a t  from the  U.  S .  E R ~  t o  read t!icm 

T s ~ e  recorders made i t  p o s s i k l c  

o u t  2 s  ihe s a t e l l i t e  passed over t h i s  cor?atry. The h igh ly  successful 270- 

pound s a t e l l i t e  , o r b i t i n g  a r  altitudes zvcraging 450 m i l e s ,  t r a n s n i r t c d  

22,952 t e l e v i s i o n  p i c t c r e s  of the  earth's clcud p a t t e r n s .  

Virhir: 60 hours a f t e r  the  f i r s t  TIROS was i n  o r b i t ,  i t s ' r s p o r t s  
P 

were being a p p l i e d  t o  day-to-day weather  f o r e c a s t i n g .  I n  ilswaii, TIKOS 

p i c t u r e s  helped t r a c e  t r o p i c a l  storrrIs. Data on stoms i n  t h e  Indian  Ocean 

were used by Aus t r a l . im  me teo ro ig i s t s .  

NASA i s  r ece iv ing  exce1ler.t cloud pictu::es and i n f r a r e d  da ta  

f -  A ~ t i i  .. TlROS 111, laucehed JuSy 1 2 ,  1961. O r b i t e d  t o  co inc ide  w i t h  the  

h u r r i c a n e  season, t h e  s a t e l l i t e  has &en gzchering information on the 

o r i g i n ,  developiiient, and movenent of these massive c rop ica l  s t o r m .  

'ihc Veather Emeau hes  employed TIROS III p i c t u r e s  t o  he lp  ana lyze  and 

t r a c k  S t o m  E l i z a  i n  the P a c i f i c  and Hirrricanes Car l a  and Es the r  i n  t h e  

Gulf and t h e  A t l a n t i c .  I n  € a c t ,  TIROS 111 spo t t ed  Es the r  two days 

b e f o r e  this g i a n t  wind was observed from a i r c r a f t .  

.Japanese wcathenrien have made good use of TIXOS I11 d a t a  suppl ied  

by the U .  S. Weather Bureau. According t o  the  ch ie f  of Japan ' s  weather 

bureau, the  information was va luab le  i n  p l o c t i n g  t r o p i c a l  storms. H e  

s t a c e s  t h a t  weather s a t e l l i t e s  wouid open a new e ra  i n  f o r e c a s t i n g  

typhoons, from which Japan has suffered so heavi ly  in the p a s t .  



ELL-. used TIXOS III f o r  wzachcr scpport of Ascronzi t  Griscor. 's 

31.1137 2 1  :/zlrcurry suborbital flight. " ~wice  8 6cy 3s the s a t e l l i t e  

?c;scd over t h e  Caribbean, on2 of its tiio Pi? carsrc~s m z  t r i g g c e 6  t o  

2: e.. y U ~ ~  .- weather condi t ions  i n  t h e  a-ez 02 the f l i g h t .  

A .c >- .~ 
L ~ L C . L . .  t h e  TZXGS s e r i e s  w i l l  come t 5e  Nimbus s a t e l l i t e s .  The f i r s c  

of Chis fainily of zdvanced ni-UA mazher  s a t e l l i t e s  i s  due t o  be lpmchcd 

a E m 2  mid-1962. 

face the earth, and i t s  po la r  o r b i t  will e3abi.e ic to view every area 

on earth t w i c e  a day,  

T h i s  means t h a t  a g loba l  system of accura t e ,  long-range and shor t -  

Its camzras an3 cj"ier zimospheric sensors  w i l l  always 

-- L a g e  c weather p r e d i c t i o n  i s  i n  t h e  o f f i n g .  We might some day even have 

one-monch f o r e c a s t s  or pred ic r ions  for  an e r i t i r e  season. 

Wirh a long-range p r e d i c t i o n  of raicfall o r  drought ,  communities 

COGX prepare  fo r  c o n t r o l  of t h e i r  w&eershcds. 

ticiis will come e a r l y  warnings of tornacloss ~ f Loods hurr icanes  and 

o the r  c c t a s t r o p h i c  events ,  enabl ing people t o  s t r eng then  levees ,  t ake  

s h e l t e r ,  and prepare  for d i s a s t e r  r e l i e f .  Weather-sensi t ive i n d u s t r i e s  

would ga in  enornously by improved weather services that satell i tes 

can make poss ib l e .  

Prom s a t e l l i t e  observa- 

Nany i n  t h i s  audience have, from time t o  t i m e ,  sigh'ied I U S A ' s  

Echo I pass ive  conntlnications s a t e l l i t e ,  laaiched i n  1960. It has 

been seen,  l i k e  a br igkc  moving star, by people  i n  most c o u n t r i e s ,  The 



huge, e lun ln i zed  plastic sphere proved that it is possible to t r ~ ~ s ~ ~ i i :  

C e i e ? ! i O i i e  and other electronic messages at transoceanic distences by 

re2lecting r a d i o  sigxals from a s a t e l k l t e  orbiting the earth. 

Great interest hes teen shown by pr iva te  f ims in both the Echo 

cci~cept, znd in "repeater" sazeLlitcs.','net can receive messages at one 

point Over the earrh's surface, store then on tape, and later re- 

transmit them to ground receivillg stations. 

c 

F i r s t ,  there is Project Belcy, f o r  which the Radio Corporation of 

inerica is designing and constructing a conminications satellite to be 

lzxiched in 1962. Relay satellites will have a low orbit and will be 

usei?. to demonstrate intercontinental television. The satellite will be 

able to zeceive and retransmit telegraph a d  telephone messages as wzll 

as television signals. 

The second project is a cooperative MASA agreement wLrh the American 

Telcphorze and Telegraph Company. Two or nore active satellites will be 

built by A.T,&T, at its own expexxe, 

wit3 A.T.&T. paying the costs .  

They will be launched by EASA, 

NASA also has a contract with the Eughes Aircraft  Corporation to 

acqrzire a very lightweight satellite called SYNCDM, which will be f lorn 

in a so-called- 24-hour synchronous orbit. A satellite placed in an 

equatorial orbit at the height of 22,300 miles, with the right velocity, 

w i Z i  appear synchronous or stationary over a fixed point on the  eerth. 

SYiKOX will be launched late next year as znother experimeztai re lay  

lick for telephone and telegraph messages. 
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Cne expert i n  thc comLuniczt ions icduszry s t n t e s  tl~et: 2 sinzle 

sz; te l l i"Le,  cos t ing  aboclt $40,03a,000 ani pkcej l  ia 2 22,300-miie 

oi-blc, cculd accomodate  2s mich traffic t s  d $500,800,090 cable  

systirn. "UT. Lloyd. V. Berkner, chairxan of che Space Science Board of 

thhe Xztional hcadexy of Sciences,  recently estimated thzt use of 

s a t e l l i t e s  could inc rease  present  global communications capac i t ies ,  

S O n i e  10,030 times and tha'i tax revenue fro= such a system could 

lcygeiy  de f r sy  the expenses of t he  e n t i r e  space progrm. 

The e n t i r e  comunica t ions  indus t ry  is convinced t h a t  such 

comunica t ion  satel l i tes  present  an enormous p o t e n t i a l  f o r  i nc reas ing  

OUT long-dis tance comunica t ions  resources .  Zn t h e  te lephone and 

telegrsph a r e a s  a lone,  t h e r e  appears t o  be unanimity i n  the i ndus t ry  

t ha t  so te l l ice  comunica t ions  will provide a more economical means 

than new submarine cables  for meeting the g r e a t l y  increased  denamds 

fa r  t ransoceanic  s e r v i c e s  which can be a n t i c i p a t e d  dur ing  the coming 

decade, For t h e  f i r s t  time, worldwide t e l e v i s i o n  becomes fo re seeab le ;  

and e n t i r e l y  new forms of g loba l  comunica t ions ,  suck 2s closed- 

c i r c u i t  TV OR an i n t e r n a t i o n a l  b a s i s ,  are made poss ib l e .  
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i f  ~.re do n o t  grow, we s t a g n a t e .  Bene f i t s  dclrived Eras space technology 

promise far more EO our s o c i e t y  than t h c  most op t ix i s ' ; i c  econoinists c o u l d  

have specula ted  f i v e  yea r s  ago. 
L 

Eiistory aboufids w i th  examples of t h c  winner i n  which. xnn ' s  s t r i v i n o  .d 

toward d i f f i c u l t  t echn ica l  g o a i s  has brought cr. v a s t ,  unforeseeab?e consc- 

q u e ~ c e s .  One of t h e  best known a d  most d r m c t i c  o:aI:,plcs was thz acccm2t  

t o  apply p r i m i t i v e  steam p0i~e.r t o  p m p  minics 2nd to operate textilc: m c h i n c r y  

i n  England. This brought aboct  the i n d u z t r i a l  rcvo3.utici-i w i th  a l l  i t s  

s o c i a l ,  p a : L i t i c r l ,  and economic consequences bcccuse it s n u r r e d  research 

i n  such f i e l d s  o s  m a t e r i a l s ,  mct31Purgy, thermodynamics, chemis t ry ,  nad 

phys ics .  Thc r e sea rch ,  i n  t u r n ,  provided info=:nktion necessary  t o  c o c s t r u c t  

even b e t t e r  xachines  and engines t o  poiqer then. 

Crude a s  rhc beginnings were, :key l e d  to ri?oderii m i l l s  and f a c t o r i e s ,  

t o  r a i l r o a d s  , sreernshi.l;,s, automobiles,  and a i r c r a f t .  Two a s p e c t s  of such  

major advances a r c  c',iar3c'.erist..j.c. 

1:. List, -. t h e  p r a c t i c a l  r e s u l t s  a r e  loi.ge3.y unforeseeable ,  p r i m a r i l y  

bec3use they develop on broad f r o n t s  and, f r e q u e n t l y ,  i n  unsuspected 

dix.-ctions. Second, t he  concen t r a t ion  of e f f o r t  requi red  does n o t  d iminish  

effort expended on ocher f r o n t i e r s  of knowledge, bu t  r a t h e r  spu r s  such 

a c t i v i t i e s .  For  example, d e s p i t e  fears t h a t  spoce technology would 
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mono?olizz che s c i e n t i f i c  e f f o r t  of chis C G W C Z ~ ~ ,  sxch f i e l d s  of  a c t i v i t y  

2 s  occano:rnptiy, geophysics , and the p h y s i c s  of high-energy p a r t i c l e s  

have grez. t ly  increzsed  s i n c e  t h e  m t i o n n l  space e f f o r t  has bccorne a 

s c  --'LoISs OrLC. 

The tcchnology we a r e  developing i n  these  progrzms w i l l  be of 

immense acd growiag b e n e f i c  to t h e  economy. Izto consumer goods a r e  

going new techniques,  m a t e r i a l s ,  alloys, p l a s t i c s ,  f a b r i c s ,  and compounds 

or' macy k inds ,  o r i g i n a l l y  c r e a t e d  t o  do space jobs.  Some 5,000 f i r n s  a r e  

now erigzgad i n  va r ious  phases of work sapportFng the  space e f f o r t .  

A key r equ i r enen t  f o r  a l l  s p s c e c r a f t  i s  ccmpact e l e c t r i c a l  energy 

sources  t h a t  w i l l  o p e r a t e  r e l i a b l y  over long pe r iods .  

UnLied SLsCes i s  us ing  and developing sun-powered b a t t e r i e s ,  f u e l  c e l l s ,  

l i gh t -we igh t  atomic r e a c t o r s ,  and o t h e r  devices  t o  gene ra t e  e l e c t r i c i t y  

f o r  s ens ing  instruments and r a d i o  equipment i n  s a t e l l i t e s  and profjes. 

A t  p r e s e n t  t he  

One such nuc lea r  r e a c t o r ,  al though sei11 i n  an experimental  s t a g e ,  

o f f e r s  a good preview of what we may expec t  from space-developed power 

sGaxes.  $Jcighip.g only  200 pounds, i t  gene ra t e s  a s  mlich e l e c t r i c i t y  as 

colzld be  suppl ied  by 500,000 pounds of o rd ina ry  chemical s to rage  b a t t e r i e s .  

O n  e a r t h ,  such power sources  can be  =sed wherever unattended sources  

of power a r e  r e c p i r e d ,  such a s  i n  remote weather s t a t i o n s ,  r a d i o  beacons, 

nav iga t ion  l i n k s ,  communications s t a t i o n s ,  and f o r  p o r t a b l e  power p l a n t s  

t h a t  could b e  t r anspor t ed  by t ruck  for use  i n  emergencies. 



-$'- L!, -a  ; '. i s  o s l y  one exsirple or' how by-prcducts of space r c s e s r c h  and 

dcvelspmcnt ZTC,  and w i l l  i n c r e z s i z g i y  be ,  aEfec t ing  l i f e  on earth. 

li. .- ,Fsr could be extended almost indefinitely. m-- - 

His to ry  has rcpeac,cdly provec t h a t  increases i n  t echn ica l  caps- 

Sili :y have never  gone unused. capability of doicg  i i ew t i i inzs  

has 3lways r e s u l t e d  i n  i t s  being found p r o f i t a b l e  t o  cse t h i s  c s p a b i l i t y  

t o  p-rof i t sb le  advantage. 
P 

For e x L q l e ,  t h e  f i r s t  crude motors of the  "hor se l e s s  ca r r i age"  l e d  

t o  bihe a.itonobile which brought about i n  one l i f e t i m e  tremendous changes,  

n o t  on ly  i n  t r a n s p o r t a t i o n  b u t  i n  almost every a s p e c t  02 our  l i v e s .  Yet 

few pec;L s a w  t he  e a r l y  automobile as t he  f i r s t  phsse of a v a s t  

t echno log ica l  r evo lu t ion .  

even a t t acked  by some doc to r s  a s  ''a worse h e a l t n  menace than  a i coho i  o r  

I t  was t h e  o b j e c t  of popular derisicln and w a s  

nico:iine." 

Risk of Delay 

Vice P res iden t  Lyndon Johnson s a i d  i n  an address  t o  t h e  American 

Rocket Soc ie ty  i n  New York l a s t  week, " W e  a r e  developing peacefu l  u ses  of 

o u t e r  space from choice ,  b u t  w e  a r e  working OR m i l i t a r y  uses  of o u t e r  

space  from necess i ty ."  

I t  i s  n o t  my p l a c e  t o  d i s c u s s  m i l i t a r y  missions.  However, t h e r e  i s  

an i. , ,portant in te rchange  of components and v e h i c l z s  between our  n i l  i t a r y  

a d  non-mi l i ta ry  programs. 

i- I.purailce n 

United S t a t e s  mastery of space is e s s e n t i a l  

a g a i n s t  f i n d i n g  ou r se lves  with a technology in fe r io r  t o  t h a t  t h e  

9-q rb,,,Lans c c - w i l l  develop a s  they p r e s s  forward on the space f r o n t i e r .  
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15 we a l low thein t o  surpass u s ,  rhc i r  space  rcchnol.o;gy in its m i l i t a r y  

I n  ndd l t ion  t o  p o t e n t i a l  d i r e c t  mll.i.';zxy c o n f l i c t s ,  t h e  Free Sc;cletiics 

CTC ;a d c a d l y  competit ion w i t h  the  Sov ie t s  Eoi- the su;7port  oLr clie un- 

pcsf  and we cannot a f f o r d  t hc  risk of S e i n g  Fsssed o r  a p p c s r i n z  t o  b e  

pmxed.  
P 

., iodc?y, p r e s t i g e  is one of t h e  most iw-iportan: clcj.;:!ents of  i n t e r -  

ilnt.iona?- r e l a t i o n s .  E s s e n t i a l  I s  t.he bc i ie f  of o ~ h e r  cations t h a t  we 

have cnpabif iey and determiria t i o n  t o  c a r r y  out ;*:ha tevcr wc declare 

scrious1.y t h a t  we in tend  t o  do. There i s  no Oenyiag T ! I ~ E :  i n  t he  eyes 

of ?lie world during the p a s t  few yea r s  o u r  c a p a b i l t t y  cwd de te rmina t ion  

hnve been brought i n t o  s e r i o u s  question. 

Pn the minds of n i l l i o n s ,  drclntatit s2ace achievements hnve becorcie 

today's symbol of to~orro'~7's s c i e n t i f i c  and t c c h a i c a l  su2re:nacy. There 

i s ,  wi thout  a doubt,  a tendency to equate space and t h e  futzrrc. Therefore ,  

spice is 032 of the fronts upon which P r e s i d e n t  Kenriedy snd h i s  Adminis- 

p -Ldtion .. r have chosen eo a c t  broadly, v igorous ly ,  and wi th  contirruous purpose.  

No other  s i n g l e  f i e l d  o f f e r s  us the opportuaity to g a i n  more ~f what we 

need abroad and a t  t he  same t ine t o  achieve such a wealth of bo th  p r 3 c t i c n l  

and scientific results a t  hone. 



i'?:rio~z o u r  most s ~ c c e s s f c i  e s p e r i n e n t s  to d a t e  have been the P i o n e e r  
P 

se r i e s  of s ~ , a c e  probes. Pic;icer- V, fo r  ess:cpLc - -  'Ic;unched i n t o  soles 

orbi t :  on Xzrch 11 of l a s t  ~3esr - -  was t racked  i.nto space t o  ;? distance 

of 22.5 m i l l i o n  miles, still the  g r e a t e s t  d i s t snce  any nnn-made ob jec t  

IUS beer. t r a c k e d .  P i o n e e r  V s e n t  back .r;;cii:ntj.fic d a t a  on condit?'.ons i n  

:.pace until .  comrcunicatron contcct  K G S  lost O R  .June 26,  1960. ?:his 

:;pLice probe Save us  new and vdlss'uir: inCornation zbout  cosrni.c r a y s  , 

L ~ C  e a r t h s &  magnetic f i e l d ,  s 0 2 . z ~  "L~GTTBIS," and w i d e m e  of  the existence 

o2 J lrjrge "ring. cur rmt : '  c i r c d a t i n ?  around Lhe c'irth at c l t i t u d o s  of 

z b o u t  30,000 t o  60,COC) miles. 

;b.dvanced lduach veh ic l e s  a r e  beconing avsila!;le for ba th  scieztific 

They vi11 .lave g r e ~ t l y  inprovcd l o a d -  x i s s i o n s  and o p e r a t i o n a l  systems. 

c a r r y i c g  c a p s b i l i t y  f o r  ucm3nr.ed s p x e  experiments  * F3r ~ s m p l c ,  detailed 

7'har.s h 3 w  been made and vork h z s  begun on aii O r b i t i n g  Gcoi>hysical Observa- 

t o r y ,  based on the  use of t h e  &em, Th i s  o b s e n m t o r y  wiI.1 5e m e  of ou r  

firs: standardi.zed satellites, w i t h  il stock-model s t r u c t u r e ,  b a s i c  power 



i t s e l f  w i l l  bc abo~:t  s ix  fczt 10r.g by three  f e e t  squa re ,  and will 

V C L ~  3 5 a u t  I,030 pocnds. ?"ne ~ W Q  sol.sr "pzcldlrs" ~zk ic t r  co!,l.ect 

iinc-rgy from 'hc sun w i l l  be <:,*;out si.:< f e e t  s q c a r e .  

. .  

x;>.s;! t --,l.in,c, for'. p - - * - = ,  -..,~.~lding unm.r,ncd spsce cxpPor2 t i o n  t o  the ' 

IlioCil s~.xi bcymd zre  ma tcri-ilg. 

I have Gll.::ecd.y rxntiond the iii\port:ince nfr thc  Rc.;".cer ., s g z c e c r a f t  

TkAc firs: F.2nger sp:~:rceersft was l;.unched on 

i iugcht  2 3 ,  ail<? we e:.:~;ect to o b t a i n  ciur f i r s t  i n f o r x i t i o n  f rom the  

1ucz-c s u r f a c e  e a r l y  n e s t  year, 

F o ! . l . ~ i ~ g  Ranger r i i l l  c .mc Sni-veyor, a spacecraft t h a t  w i l l  be  a b l e  

t a  make a s o - c a l l e d  " s o f t  Esnding" on t h e  DOOR, More dc?j.calte s c i e n t i f i c  

instrumrnts t h m  those. in R m g c r  cas. t t x s  he t"i!:p?.~yed, 

iiboard scief i t i f ic  I n s t r u m e n t s ,  i c c l d i n g  drills and t a p e s  to analyze  rhe 

l u n a r  suriFace and to  determine i t s  make-up. 

t i c c  television cameras wi.13. t ransmi t  t o  e a r t h  pictures of the l u n a r  

t c r l r a i n ,  bo th  before  and a f t e r  landing takes  p l ace .  

Szrveyor w i l l  have 

A t  the sane t i m e ,  h igh  resolu- 

~ l s o  u d e r  way is a s p a c e c r a f t  t h a t  will fly close to Venus and Mars,  

and l a t e r  perhaps  other, more d i s t a n t ,  planets. This s p a c e c r a f t ,  called 

X i j Y i R e r ,  w i l l  c a r r y  imt rdmen t s  t o  measure p l ane ta ry  atinosphcre, s u r f a c e  

tzy:,e -a- ;&tures ,  r o t a t i o n  rn tes ,  magnetic f i e l d s ,  and sur rocndicg  r a d i a t i o n  

reg ions .  



reclchcs oE ciccp space. 

T i r s t ,  i n t e g r a t i o n  02  a human p i l o t  into an onboard spacecraPc 

sysrcm g;eatly im2rovcs r e l i a b i l i t y .  

tes ts  buc d s o  i n f l i g h t  r epa i r s .  

missloas of Kk.SAss X-15 rocket a i r p l c n e  which has been f ly ing  t o  the 

fringes cf space and has achieved a speed of 3,600 mtles per hoar. In 

at li3~st e ight  oe?t of th i r ty -e igh t  X-15 f l i g h t s  t o  date,  f l i g h t s  would 

hzvc failet withcut a p i l o t  in t he  cockpit t o  cor rec t  mzlfunctiomi of 

equiprxnt ,  ics t raments ,  o r  powerplant. 

i f  ;I-15 ~issions had been unmanned, we would have obtained no i n f o r m t i o n  

b e c a s e  e i t h e r  insErurnents o r  telemetry f a i l ed .  The X - 1 5  p i l o t ,  however, 

was zble 20 land with valuable  flight icforination recorded by h i s  otm 

The  ma^. cannot only make inflight 

We bave s t r i k i n g  examples of t h i s  in 

I n  a t  least  as meny other cases ,  

senses 

S ~ C Q G ~ ,  while instruments can p a r f o m  many tasks of sensirig end 

ri.kasuping better than men, t he  s ta t is t ical  Fmformatiork gathered and 

transrnieccd t o  e a r t h  by these  devices constitutes only a par t  of t h e  

bsslc research necessary €or understacding the larger r e a l i t i e s  of 
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spzce. 

to do. 

ScientLiic dara acquired i n  space mechanLcaily must be btrlanceci by 

on- :h~-spot: :TLTGLLZ senses, hz?n?an ~ C S S O T . L S Z ~ : ,  m d  by thc FOWCX of 

j c2per . t  compour,ded of these human elements. 

The ixosi aivznced al;paratus can perform o n l y  as it is p r o g r r m c d  

13sCxmencs hzve no f l e x i b i l i t y  t o  m e t  unforeseen situ2tionse - 

kc presen t ,  ?;he National  Aeronautics an3 Space Aclministzation has 

t im m a x e d  s p a c e f l i g h t  programs, p r o j e c t  Nercury 2nd ~ r o j  ect A~O’IPO. 

P ~ o j e c t  Nercury i s  designed CLO pu t  a msnned s a t e l l i t e  i n  o r b i t  et 

an a l t i t u d e  of nore than 100 miles, circle t h e  e a r t h  th-fee tines, z i d  

thezl b r ing  it back s a f e l y .  

car-ryiiig iistronzuts Alan Shepard and Virgil. Grissoin have already been 

m ~ d c .  

As you know, two named. s u b o r b i t a l  f l i g h t s  

Tile f i r s t  manned o r b i t a l  fiight i s  planned f o r  l a te  t h i s  year or 

c2:ly in 1S62, 

P r o j e c t  Kercury ~7zs designed t o  t e l l  us how mar, w i l l  renc t  t o  space- - 

f l i g h t ,  how he can perfo-m i n  a space emironmeat ,  and what should be 

provided in r‘uture manr,ed spacecraft to allow him to func t ion  usefully. 

Equally i q o r t a n t ,  of course,  i s  t h e  t e c h n i c a l  knowledge which P r o j e c t  

Mercury will give us about t h e  des ign ,  consrr t ic t ion,  and ope ra t ion  of 

t h e  f i rs t  U. S. v e h i c l e  s p e c i f i c a l l y  engineered f o r  named spaceflight. 

The € l i g h t s  of A s t r o n m t s  Shepard and Grissoin were i n t e n s e l y  

i n t e r e s t i n g ,  althosgh of s h o r t  dinration, each about 15 minutes.  D.;ring 

t h e s e  15 minutes both Shepird and Grlssom c a r r i e d  ou t  i n  t h e  spacecrafc 
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thc tasks tk t  w r c  s s i g n e d  to chein, including attitudc conrrol acd 

cozrcction and deceleration rocke t  f i r i n g  Each was sub j ecccd fo abode 

f ive  :L;inuhLes of :,sightlessness cnd A cc-2 this no handicap i n  p e r f o i m i n ~  

his SuLies. 9zch endured, w i t t o u t  hmfc l  rcsillts, grzvity forces si;: 

tinies his own weight due to the acceleraticns of rocket 3~und1, and 

eleves tines his oxm weight due to entry decelerations.. 

constant voice conmanication with the ground. 

Coth were IC 

The physiological reactions 

0s boC‘n -.a .I.Ln before, during, 2nd afcer the flight, d i d  not materialiy 

d i f f s r  fzox reactions shobm dur ing  earlier f;ro.snd tests. 

The second step in the NASArr.mned space  progrzm is Project Apollo, 

designccf to ;cad ultirstely to a three-man expedition to t h e  moon. 

A ~ a I l o  t J F l i  requfre space techniques far in advance of those needed f o r  

;tacill”y. 

It ims t  be capable of gcidance t ~ ~ z r c !  the noon end it must be able t o  

land gent ly  on the xaon, ther. be lzunched from the noon and guided back 

fcr  sas‘e rcrurn i n t o  the earth’s atnosphere at the fzntastic speed of 

25,000 niles p i r  hour. 

Apollo must be built to wirhstand a riiuch greater launch thrust. 

L i k e  other achievements in space, the ,Li?ollo f l i g h t s  must be a 

step-by-szep 2rocess. 

around t k e  esrth so that the many components and systems of the vehicle 

caa be t e z t e d  and evaluated. 

The spacecraft will first be flown in orbit 
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Thestl. ezrk;i-orbit ir ,g f l i g h t s  w i l l  a lso be uscd for Crraining the 

s;xce crew a d  f o r  developmetit of o?eracional techniques.  

i . i 2 ~ 9 ~ & ! ~ l .  i ~ p r t ~ ~ t  s c i e n C i f i c  expcrizmts. 

Erch w i l l  also 

A s  t 5 a  competenzr of tk:e ,E,pol’lo vehicie z=nd the men Who ‘ E J ~ L ?  

operate  it ircreases, t he  flights w i l l  go fartSer znd f e r t h e r  from 

earrh, zcd w i l l  be of longer  durztion z2d complexity. 

be a r;,ar.r.ed f l i g h t  around t’ne moon, on wtich t h e  crew w i l l  perfofin 

aacy of the guidance and c o n t r o l  tasks  that will be needed l z t e r  on i n  

major s t e p  will 

the lunar landing mission,  

The launch v e h i c l e  f o r  A?oPlo‘s e a r t h  o r b i t  and circumlunar f l i g h t s  

b i i i l  be Saturn.  The c l u s t e r  of e i g h t  engines in the f i r s t  stage will 

-.. ,lovide 122 million p0ua.d~ of t h r u s t  f o r  n x x e  than two minutes compared 

wiEh t h e  350,006 pounds of thr~cst: provieed by t h e  Atlas booster f o r  

M e r n ~ r y  flights. The S s t u r a  f i r s t  s tege i s  c m r e n t l y  f a b r i c a t e d  a t  

o;’c G w r g e  C. Marshal?. Space F l i g h t  Center i n  Hun t sv i l l e ,  Aiabaxs, 

z.iZ i s  ca-rrled 02 a barge from there on the Tennessee, Ohio, and 

P i l s s l s s ipp l  Rivers t o  t h e  Gulf of Mexico and thence to che k l a n t i c  

Ocean a26 Ca?e Cailaversl. We hzve r e c e n t l y  scqui rcd  a 47-acre air- 

condi t ioced p l a s t  i n  New Orlessis f o r  t h e  i?;.anufaetnre of this and o t h e r  

lzrge stages on conrraet. 

f o r  t r a n s p o r t a t i o n  and consequently w i l l  permit a m m e  e f f i c i e n t  opere t ion .  

This l o c a t i o n  w i l l  minimize t h e  time r equ i r ed  



in orbit 5y r e n d ~ z v o ~ s  techniques. Tile zre cotlducting anaPyticaE 

stxdies and technologicsl devclopxen:s in suppor t  or‘ both possibilities. 

S a x e  Exploration -- .A 1srciors.i Pro,o;rz=r;l 
B 

“1 

As I h w e  already indicated RAS.?., ociker governmiit agencies, 

cozdirct 02 this rapidly expanding c f f o r t ,  

For Fiscal Year 1962, tke N a t l ~ ~ d  Acronautics and Spzce Adminis- 

t zz t ion  has 3udget of $2,671,750,000. This lncivdes $245,060,000 for 

conscruc t ic r~  of new and supporting facilities and $i,220,000,000 for 

research ax! developmsnt. JJe feel that t h e  ELSA! staff should be k e p t  

e level necessacj to plan the space exploration program 2nd to 

orgznise, contrace f o r  and oversee it, while conducting enough in- 

house work to maintain :he calibre of our scientific and technical 

personnel. I& currently have about 18,000 employees located in out 

r.!rrshington Headquarters and eight research a d  flight cecters. 

eighty-five percent or‘ the NASA research and development budget is 

However, 

s p s c t  through contracts with industry and private organizations. 
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L space or on the noon. They a r e  s p e i i ~  in the riati~3r";~s e c t o r i c s ,  

W G . ; ~ S ~ G ~ S ,  a d  laboracorics f o r  salaries, materials arid supplies. 
L. 

Thc invcstnent in space progress is b i g  am? will grow, but the 

-,oteentiai re turns  on the investment are even larger. And because i t  

concerns us all, scientific progress is everyone's responsibility. 

Lkery good citizen should understand what the space p r o g r m  really is 

&xit aid w>at it can do.  

Spsce presents us with a challenge ideally suited to stiirulste a 

wealth 05 new advances across rr.ost of the technical-industrial spectrum. 

Dltia':etcly, al'i rren must gain from spnce espPGrat-ion. 

iictlon p r s u e s  spacediligentljrwhile others do not, that nation will Zind 

i c s e l i  i n  a doninant technoiogical role  such as Eligland enjoyed for 

rno2-e :ha a century. 

h z r i ~ ~ g e  of freedom and political liberty, mankind nay hzve s! soxber 

experience that  could last a very long time. 

If, however, ~ r r e  

If thzt nation i s  one kihich does not have a 

This i s  rT?e hec;vy space age responsl3iliCy we bear: to assure 

that the United Sta"is maintains scientific and technological leader- 

sh ip ,  now and in the future. 
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FOR RELEASE: AM's Sunday 
October 22, 1961 

Release Nc. 61-232 

DR. COX TO JOIN NASA 

James E. Webb, Administrator of the National Aeronautics 
ans  Space Administration, today announced the appointment of 
Dr. Hiden T. Cox as A s s i s t a n t  Adminis t ra tor  f o r  Public Affairs. 

D r .  Cox, grar.ted a leave of absence as Executive Di rec to r  
o f  the  American S n s t i t u t e  of Biologica l  Sciences (AIBS), w i l l  
assume his s p e c i a l  asntgnrnent December 1. 
Administrator for Public Affairs, h e  w i l l  Teport d i r e c t l y  t o  
t he  NASA A d m i n i s t r a t o r .  

end  coo:?dinatiag p c l i c i e s  and a c t i v i t i e s  concerning dissemination 
of gene-a1 and t echn ica l  in format ion ,  edbcat ional  programs and 
r e l a t i o n s  w i t h  o t h e r  governmental agencies,  u n i v e r s i t i e s  and 
i n d u s t r i a l  research  organiza t icns .  

D r .  Cox was born a t  Grsax i l l c ,  S. C. on March 3,. 1917. 
He was educated i n  Greenvi l le  schools and received B.S. and 
B.A. degrees from r'umnan Universi ty ,  Greenvi l le ,  and M.A. and 
Ph.D. degrees i n  botany from the  Univers i ty  of North Carolina.  

H e  ser-fed on the  f a c u l t + e s  of Howard College and Agnes 
S c o t t  College before gcing t o  Vi rg in i a  Polytechnic I n s t i t u t e  as 

A s  Assistant 

I W .  Web3 said D r .  Cox would be respons ib le  f o r  d i r e c t i n g  

professor  O f  biology. 11.1 1955, he was n m u d  d i r e c t o r  OP AIBS. 

He i s  a member of xany sdier- , t i f ic  ahd professiof ia l  organiza- 
t i o n s ,  including:  
Sac:-ety f o r  Medical Research; fellow of the  AmePican Associatiofi 
f o r  the  Advancement bf  Science, and member3 Councj.1 of AAAS; 
mernhzr of the Gover'ning Board, Division of Biology and Agricul ture  
of t h e  Nat iona l  Academy of  Sciences-National Reseakch h m c i l .  

D r .  Cox i s  married t o  the  fomer El izabe th  Vera Rannow of 
New York City.  He, h i s  wife and daughter, Bet ty  Anhe, 4, l i v e  
a t  1411 StonebrBae DrlVe, Falle Churzeh, Va ,  

member, Board of DirectoP'a of the  National 

-End- 
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FOR RELEASE: Upon delivery - Oct. 21, 1961 
RELEASE NO. 61-233 

The National Significance of the Augmented Program 
of Space Exploration 

Hugh L. Dryden 
Deputy Administrator 

National Aeronautics and Space Administration 

(Speech before The Commercial Club of Cincinnati, 
at the Natural History Museum, Cincinnati, Ohio, 

October 21, 1961) 

During the past 60 years our Western society has been 
dominated by the influence of major developments in science 
and technology. This period has been marked by the emergency 
in rapid succession of new fields of engineering and new indus- 
tries. We passed rapidly from the automotive age to the air age, 
to the nuclear age, and now to the age of space exploration, 

Each of these scientific and technological developments 
has had a profound impact on every aspect of human affairs. 
Each provided in essence a mere change in man's physical 
environment and in the tools which he had at his disposal, but 
each produced many other changes in his way of life. There 
were important and direct effects on the economic development 
of the nation, including the application of the new techniques 
developed to other branches of industry. There were important 
contributions to national defense through the application of the 
new howledge to military devices. There were major influences 
on the education of our children and on nearly every aspect of our 
political and social life. Scientific and technological developments 
played an increasing role in international affairs. Finally there 
were important reper cussions on human thought and aspirations. 
Intellectual and spiritual horizons were expanded. Similar wide- 
spread effects are  to be expected from the development of space 
science and technology and their application to the exploration of 
space. 

. - .- . . - . - . . . .  . .. - , 
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Astronomers remind us that the exploration of space began 
centuries ago when man began to study the skies. Through the 
centuries a tremendous amount of information has been obtained 
by suitable analysis of the light from the stars and celestial bodies 
which penetrates the earth's atmosphere. However, the recent 
development of large rockets for military purposes has brought to 
man the means of sending instruments f a r  out into space f o r  direct 
measurement, and of venturing himself fo r  short distances to 
explore and to discover and to learn. Thus we now date the age of 
space exploration from the launching of the first man-made satellite 
of the earth on October 4, 1957. In four years man has sent some 
65 such artificial moons into orbit around the earth and four in orbit 
about the sun. The total weight of these objects is more than 75 tons, 
not much compared with the weight of the moon, but an impressive 
beginning. 

Immediately after the launching of the first Sputnik the 
United States began the consideration of i ts  role in the exploration 
of space. During the several months of deliberation by the Execu- 
tive and Legislative branches of the Government responsibility for 
formulating an immediate program was temporarily assigned to the 
Department of Defense. 

The National Aeronautics and Space Act was passed by the 
Congress on July 29, 1958. The Congress declared that it is the 
policy of the United States that activities in space should be devoted 
to peaceful purposes for the benefit of a l l  mankind, and set up a 
civilian agency to implement this policy. Activities in space asso- 
ciated with the development of weapons s y s t e m ,  military operations, 
o r  the defense of the United States were reserved to the Department 
of Defense. Among the objectives set  up by the Act were cooperation 
with other nations in aeronautical and space activities and in peaceful 
application of the results, and the widest practicable and appropriate 
dissemination of information concerning the activities of the new 
agency and the results obtained. 

Immediately following the passage of the National Aeronautics 
and Space Act of 1958 a substantial. space program was initiated and 
aggressively pursued. 
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From the beginning the U. S. space program has had four 
general objectives. These are (1) to study the space environment 
by scientific instruments of many types launched into space by 
sounding rockets, space probes, earth satellites, and artificial 
planets; (2) to begin the exploration of space and the solar system 
by man himself; (3) to apply space science and technology to the 
development of earth satellites f o r  peaceful purposes to promote 
human welfare; and (4) to apply space science and technology to 
military purposes for  national defense and security. 

The major aims of space science are  (1) to study the earth 
and i ts  atmosphere and the influence of the sun upon the earth; 
(2) to study the nature of the solar system, including the conditions 
on the sun, moon and planets, and phenomena in interplanetary 
space; (3) to search for the possible existence of plant o r  animal 
life o r  life-related substances in the so la r  system; and (4) to con- 
tribute to manfs understanding of the origin and nature of the 
universe as a whole. 

The program f o r  the exploration of space by man looks 
forward to  a continually increasing capability and accumulation 
of experience. I will discuss this program a little later. 

The principal applications of earth satellites which have 
made important progress are weather satellites, communications 
satellites, and navigation satellites. Results from the TIROS 
research and development satellite have opened new vistas to the 
forecaster and research scientist alike, and a TIROS will be kept 
aloft until the more advanced Nimbus satellite comes into use. 
Many regard the weather satellite as the most important develop- 
ment in the history of weather observation and forecasting. The 
time is not far distant when a global communication system will 
serve remote parts of the world with capability for television a s  
well a s  telegraph and telephone. 

Present applications of space science and technology to 
military purposes a re  to early warning satellites and military 
communication satellites. Other applications will follow as the 
technology develops and the need arises. 
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In 1959 a ten-year plan was developed, outlining the various 
flight missions projected during this period and the major develop- 
ments in launch vehicles and spacecraft to be accomplished in order 
to fulfill the stated objectives. Under this plan manned orbital 
flight was to be accomplished in 1961, impact landing of instruments 
on the moon, advances in planetary spacecraft, and launching of a 
prototype active communication satellite in 1962. An orbiting 
astronomical observatory and an unmanned planetary reconnaissance 
flight was planned fo r  1964. Ln 1965 the prototype of a three-man 
capsule was to be tested fo r  project Apollo, conceived as one element 
of an earth-orbiting laboratory and also as a basic vehicle fo r  circum- 
navigation and manned exploration of the moon. Under the original 
plan the manned lunar landing mission was considered to lie beyond 
1970. This plan involved the expenditure of some twenty to twenty- 
five billion dollars over the ten-year period. 

Following the election of President Kennedy an intensive 
study was made of the policies underlying the then existing ten-year 
plan. On March 24th of this year President Kennedy submitted a 
request f o r  an additional $125,670,000 to speed up the development 
of large boosters, an area in which we stood at a disadvantage as 
compared with OUT competitors in space technology. On May 25th 
the President in a special message to the Congress on urgent 
national needs announced major lrew goals fo r  the nation in space 
and new programs to achieve them. He stated "1 believe that this 
nation should commit itself to achieving the goal, before this decade 
is out, of landing a man on the moon and retwning him safely to the 
earth. No single space project in this period will be more impres- 
sive to mankind, or  more importanlt for the long range exploration 
of space; and none will be s o  difficult o r  expensive to accomplish. 
We propose to accelerate development of the appropriate lunar 
spacecraft. We propose to develop alternate liquid and solid fuel 
boosters, much larger than any now being developed, until certain 
which is superior. We propose additional funds f o r  other engine 
development and fo r  unmanned explorations -- explorations which 
are  particularly important for one purpose which this nation will 
never overlook: the survival of the man who first makes this daring 
flight. But in a very real  sense, it will not be one man going to  the 
moon -- i f  we make this judgment affirmatively, it will be an entire 
nation. For all of us must work to put him there. I' 

. .  . .  . . . . __I. - ..~. . . ,. . .. .,. , ._ 



To begin the acceleration of the national space program 
the President requested appropriations for the National Aeronau- 
tics and Space Administration amounting to $1,784,000,000 for 
fiscal year 1962, but Congress reduced this by about $112,000,000. 
Funds were included to accelerate the development of large rocket 
engines and space vehicles, for speeding up exploration of the en- 
vironments of the earth and of the moon apd the space between, to 
expedite the Rover nuclear rocket engine, to expedite the develop- 
ment of an active communication satellite system, and to accelerate 
the development of the technology needed for manned flight to the 
moon and return to the earth. 

The goal of the present project Mercury is to fly a man for 
three orbits around the earth and to recover him safely. We expect 
to accomplish this mission late this calendar year o r  early next 
year. The follow-on project to accomplish the goal set by the 
President, i. e. , the landing of three men on the moonDs surface 
and the return of these men safely to earth within the coming 
decade, is called Project Apollo. A preliminary analysis of this 
project shows more than 2000 tasks that must be accomplished, 
ranging from the development of new large boosters and the launch- 
ing facilities necessary to send them into space to experiments on 
the biological effects of the radiation encountered in space and the 
study of satisfactory methods of protection, and the engineering 
development of heat shields for reentry speeds as high as 25,000 
miles per hour. Along the road are  three major milestones to 
qualify the capsule and crew for the lunar mission. We are now 
in the process of evaluating proposals submitted by prospective 
teams of contractors to design and build the spacecraft that we 
will eventuuy use for the lunar landing. We will first launch 
this capsule into an orbit about the earth in order to check out 
the equipment under conditions such that, in the event of failure, 
the crew can be returned safely to earth. When the capsule is 
satisfactory for this mission we can add to it a rear section which 
can be used a s  a space laboratory for  investigation of technological 
and biological problems in the space environment. 

We then proceed to launch the spacecraft in elliptic orbits 
extending out from the earth until finally we send the capsule around 
the moon and return i t  to the earth. This circumnavigation of the 
moan is one of the important milestones. In this mission the capsule 
can be qualified under the high speed of reentry from the distance of 
the moon, 
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We are using a "building blockt1 concept for the several 
missions. For the final mission to send men to the moon and 
return it is necessary to add a propulsion section to slow down 
the capsule for landing on the moon and a second propulsion 
section for returning the capsule from the moon to the earth. 

While the accelerated program is described in terms of 
the mission of manned exploration of the moon, i t  is important 
to realize that the setting of this goal has as its primary purpose 
a great cooperative national effort to develop space science and 
technology, which can then be applied to meet both civilian and 
military objectives. The billions of dollars required in this 
effort, spent in the laboratories, workshops and factories of the 
nation, will insure the nation against technological obsolescence 
in a world of explosive advances in science and technology and 
against the hazard of military surprise in space. The specific 
goal set  by the President has the highly important role of moti- 
vating the scientists and engineers who are  engaged in this effort 
t o  move forward with urgency, and of integrating their efforts in 
a way that cannot be accomplished by a disconnected series of 
research investigations. 

The accelerated space program has major significance 
for the economic development of the nation. Manned exploration 
of the moon requires the most advanced engineering and techno- 
logical developments of our time at the very frontiers of knowledge. 
Major advances are occurring in electronics and communications, 
new materials, energy sources and energy conversion devices, 
data collection and handling, computers, knowledge of the behavior 
of the human body under stress, protective environment for man, 
and many other areas. 

These developments at the frontiers of science and tech- 
nology are transferable to other applications in industry. Because 
of the newness of the space age i t  is difficult to give specific 
examples at this early date. It is easier to recognize this process 
in relation to the automotive age, the air age, and the nuclear age. 
For example, the development of the automobile has brought us the 
concept of simplification for the operator through complication of 
design, a concept now widely applied in the operation of a modern 

. . . .  - . . . .  . , .  
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steel mill or oil refinery and in such modern consumer products 
as automatic washers and ovens, where automatic controls pro- 
gram the entire operation. The automobile is largely responsible 
for the development of alloy steels, new fuels, synthetic rubber, 
quick drying finishes, and other new materials. 

Similarly the air age brought us great supplies of aluminum 
and the basis for building light-weight structures, not only for air- 
planes but also for trains, buses and ships. The nuclear age brought 
applications of isotopes in medicine and in the inspection of materials. 
Nuclear developments brought remote manipulators and sealed pumps 
for hazardous liquids and gases. The space age has brought to 
maturity the concept of systems analysis and optimization of designs 
involving many branches of science and engineering. In addition 
the space age has given us high temperature ceramicg, ablating 
materials for heat protection, pressure stabilized light-weight 
tanks, computers handling large amounts of data, and many other 
developments which a re  finding applications throughout industry. 

While the technological developments offer the earliest 
contributions to economic development, in the long run the contri- 
butions from the scientific knowledge obtained in the great unknown 
environment of the celestial bodies and interplanetary space may 
bring much greater returns. Today not only the prestige of EX, nation 
but also its true greatness and strength depend upon mastery and 
control of manOs physical environment; and the extension and per- 
fection of scientific knowledge is fundamental to that mastery and 
control. What benefits the new knowledge of the universe may 
ultimately bring to mankind no one today can predict. Judging 
from past experience advances in scientific knowledge are the 
foundation of advances in technology and advances in technology 
are a key factor in economic development. 

The exploration of space has already had significant effect 
on our educational system. The launching of the first satellite by 
the USSR brought to a head a movement to reexamine and improve 
the teaching of science and engineering in colleges and universities 
which had i ts  roots in the tremendous expansion of military research 
and development in the birth of the new technologies of nuclear 
powered rockets and guided missiles. The criticism and examina- 
tion of the educational system extended to elementary and high school 
teaching of science, mathematics and English, as well as to the 
whole content of the curriculum. 
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The impact of space exploration on education may be sum- 
marized as: (1) a demand for the training of more scientists and 
engineers to meet the needs of the expanding role of science and 
technology in the modern world; (2) a demand to recognize the 
presence of various levels of intellectual ability by adapting the 
content of the curriculum, teaching method, and the rate of progress 
to the needs of the several groups; (3) a demand for revision of the 
course material by scientists and educators working in collaboration; 
(4) a demand for better trained teachers qualified in the subject 
matter a s  well as in educational techniques; and (5) the wider teach- 
ing of general courses in science as a part of the cultural heritage 
of every educated person. 

In the training of scientists and engineers the trend is from 
specialized courses to more basic courses. Thus an engineer 
thoroughly grounded in the basic principles of heat transfer and 
familiar with experimental data on the physical constants can apply 
his knowledge to new situations and new technologies, to the cooling 
of a radar transmitter tube, a nuclear reactor fuel element, o r  to a 
satellite and its equipment in the space environment. In the training 
of graduate students by participation in research the great emphasis 
is now on interdisciplinary groups applying the techniques of the 
several basic sciences to typical problems at the frontiers of 
knowledge 

The nakional defense and security in the space age has been 
the subject of much study and discussion. The freedom of space 
combined with the great power of nuclear energy for destruction 
forecasts the future development of weapons systems now only 
dimly understood, There are many applications already evident 
and under way as a responsibility of the Department of Defense. 

Space exploration is a significant factor in international 
policy. One of the most interesting happenings in space today is 
the growing development of international cooperation in space 
exploration on a wide scale. The United States is cooperating 
with a growing number of nations in a variety of projects to 
increase knowledge of the earth's environment and of the universe 
and to realize the practical benefits of applications of space science 
and technology to peaceful purposes. We are conducting our experi- 
ments in the open. We are sharing our discoveries with the world 
community. 

. . . . .. . . . ... . - . ._ ~ ~ ,.,. 
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In March 1959 the United States offered through the Committee 
on Space Research of the International Council of Scientific Unions 
to cooperate with other nations in making available launching vehicles, 
spacecraft, technical. guidance, and laboratory support for orbiting 
individual experiments for complete satellite payloads developed in 
other countries. The first satellites under this international pro- 
gram are being prepared by the United Kingdom and Canada and will 
be launched in the first half of calendar year 1962. Discussions a re  
in progress with several other governments which have expressed 
interest in cooperative satellite projects. Cooperative space research 
is by no means limited to the more expensive Satellite projects. 
Much valuable information can be obtained from the relatively cheap 
sounding rockets and such joint programs are under way with many 
countries. 

In his recent speech before the United Nations President 
Kennedy said: "We shall urge proposals extending the United Nations 
Charter to the limit of man's exploration in the universe, preserving 
outer space for peaceful use; prohibiting weapons of mass destruction 
in space and on celestial bodies, and opening the mysteries and 
benefits of space to every nation. We shall propose further coopera- 
tive efforts between dl nations in weather prediction and eventually 
in weather control. We shall propose, finally, a global system of 
communication satellites linking the whole world in telegraph and 
telephone, and radio and television. 

Some social scientists have speculated that the exploration 
of space might become in time a substitute for war.  Hope would be 
that the absorption of energies, resources, imagination and aggres- 
siveness in the exploration of space might contribute to the maintenance 
of peace. Whether or  not this speculation is warranted, I am sure 
from personal experience that international cooperatim in the explora- 
tion of space does contribute to friendship and understanding among 
nations. 

The influence of space exploration extends f a r  beyond scien- 
tific, technological and economic development, education, and 
international relations. No area of human activity o r  thought has 
escaped, government, law, ethics, religion, in fact al l  human 
thought and aspirations. Even in the USSR we are told of the com- 
plaint of the Russian workman, who asked, "What do Sputniks give 
to a person like me?" The Sputniks can give everyone an expansion 
of his intellectual and spiritual horizons as he takes a longer view 
of man's role in time and space. 
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The large distances involved, long known to us from the work 
of astronomers, strike us with new force as we consider traversing 
them. Our nearest neighbor the moon, the immediate goal of the 
accelerated space program for tbis decade, is about 240 , 000 miles 
away. The neareqt planet to us  is Venus at 26 million miles; the next, 
Mars ,  at 49 million miles. The farthest planet Pluto, is 3,680 
million miles from the sun. The sun itself is 93 million miles from 
the earth. 

To comprehend these tremendous distances by earth's stand- 
ards, let us suppose that we had a manned spacecraft suitabv 
equipped that could maintain its speed continuously at the burnout 
speeq of the space probe Pioneer V, nearly seven miles per second, 
or 85 timeg the speed of a jet transport. It would take us about 
eight hours to reach the moon, 81 days to Mars, 153 days to the sun, 
and about 16 years to Pluto. 

The nearest star is 25 quadrillion miles away, and travel to 
i t  at seven miles per second would require more than 100,000 years. 
Is travel of man to the stars then a futile dream? The vast reaches 
of the universe, our sun, the earth, the planets, the galaxies of stars 
have continued in their courses for billions of years before man 
appeared. Man is so tiny, his power so  infinitesimd compared to 
the great forces of nature. Yet since the invention of writing, each 
generation of men builds on the shoulders of the past. The explora- 
tion of space has begun; who now can set limits to its future accom- 
plishment 3 

Letts return from dreams to the earth and reality, from the 
future to the present. The exploration of space w i l l  go forward, if 
not by us, then by others. It is inconceivable that the United States 
will shrink from its proper role in the exploration of the new frontier 
regardless of the difficulties, costs and hazards. The hazards of not 
exploring a re  still greater -- the hazard of future technological obso- 
lescence, the hazard of potential loss of leadership, the hazard of 
military surprise by potential enemies, if we fa i l  to act, One of the 
participants in a forum at the recent Space Flight Report to the Nation 
by the American Rocket Society in New York was asked his opinion of 
the one single step which could do most to advance the space program 
of the United States. He replied, '*The President of the United States 
has set for us a national goal. Let us go forward1 rf 

******** 

. .- . . .  . .  . .  . .  , . ....- . . ~ , "  
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* * *  

Dr. Carmichael, Distinguished Guests, Ladies and Gentlemen: 

It is a great privilege on behalf of the National Aero- 
nautics and Space Administration to present to the Smithsonian 
Institution the Freedom 7 spacecraft. 

Three years ago, on October 1, 1958, Project Mercury 
was organized. Six days later, the Space Task Group was 
established under Mr. Gilruth who is here today and who 
ha8 served as its distinguished leader. 

Three months latero the &Donne11 Aircraft Corporation 
was selected to build the spacecraft, and two years later 
delivered the first prototype. 

In March 1960, the first production spacecraft was 
delivered. 

On May 5, 1961, the famous flight of Alan Shepard in 
the Freedom 7 was launched at the Atlantic Missile Range. 

. .. .. .~ . . . _  . .. - 



The Mercury capsuleo i n  which Shepard made h i s  f l igh t ,  was 
recovered 315 minutes and 20 seconds l a t e r ,  302 m i l e s  down 
range , 

No project of t h i s  magnitude and complexity has ever 
been completed by our country i n  so short a t i m e .  

Power for the launch was provided by a modified Redstone 
rocketl 83 fee t  high, weighing 66,000 pounds, and developed 
by D r .  Wernher von Braun's team a t  the Marshall Space Flight 
Center .  !Phis rocket was bu i l t  by the Chrysler Corporation. 

The name,, Freedom 7 ,  was chosen by Alan Shepard for the 
Mercury capsule when he knew he would f l y  the f i r s t  suborbital 
mission. It happens that i n  the Mercury program th i s  is 
Spacecraft No. 7 ;  the Redstone booster was No. 7 ;  and of 
course, you a11 know seven of our nation's most experienced 
and able t e s t  p i lo t s  volunteered as astronauts for the Mercury 
program. 
f l i gh t ,  as indeed, they are eager t o  make any f u t u r e  Mercury 
f l ights .  

A l l  seven qualified and w e r e  eager t o  make th i s  

I f  t o  Alan Shepard the  symbol "7" s e e m e d  appropriate, 
the word "Freedom" was also a happy choice. The f u l l  release 
and f u l l  play of the t o t a l  power and capacity of the human 
b e i n g  for high accsmpPishment is basic t o  the system of 
economicp social,, and po l i t i ca l  organization which produced 
Project Mercury and Freedom 7. 
sha l l  i n  the Space Task Group hundreds of able men and 
women. It permitted them t o  draw on the sc ien t i f ic ,  tech- 
nical ,  and developmental resources of some 18,000 other men 
and women i n  t he  National Aeronautics and Space Administra- 
t ion and the worldwide f a c i l i t i e s  of a tracking and data 
acquisition network. It gave t h e m  the tremendous resources 
of the U.S. A i r  Force a t  the Atlantic Missile Range, the 
great capabili t ies of the U.S. Navy i n  its monitoring and 
retr ieval  responsibil i t ies,  and the backup of the many, many 
American companies who took part  i n  t h i s  project ,  

This system was able to  mar- 

A t  McDonneBB Aircraft, nine hundred engineers and tech- 
nicians were involved. Eleven major contractors were 
responsible for major parts,  ranging from the escape rocket 
t o  the environmental control system. 
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The program also owes a debt of grat i tude t o  the 
pioneering work and cont inuing efforts of D r .  Hugh Dryden  
and D r .  A b e  S i l v e r s t e i n  and to  t h e  organiza t ion  t h a t  
D r .  K e i t h  Glennan i n s t i t u t e d .  

The reliable Redstone rocke t  was our  f i r s t  ba l l i s t ic  
booster and has the d i s t i n c t i o n  no t  on ly  of  powering t h e  
first Mercury manned suborbital f l i g h t ,  b u t  also the f i r s t  
United States sa te l l i t e ,  Explorer I. 

I n  the old days,  it w a s  considered a good r u l e  t o  have 
the engineer  who designed a new a i r p l a n e  or  made changes i n  
it, to  f l y  w i t h  the test  p i lo t  -- on the theory t ha t  the one 
who designed the machine should himself be ready t o  f l y  i n  it. 
From the s i z e  of the Mercury apacec ra f t  you can see that  t h i s  
w a s  no t  possible for D r .  von Braun, b u t  I a m  s u r e  both he 
and N r .  C i l r u t h  w e r e  t h e r e  i n  spirit. 

Many s c i e n t i s t s  who, a year  ago, w e r e  uncer ta in  as to  
the role of man i n  the space environment are now developing 
s t rong  views tha t  t h e  use of man t o  supplement machines and 
instruments  i n  t h e  exp lo ra t ion  of  space is e s s e n t i a l .  This 
s t e m s  from the f a c t  t ha t  man can take w i t h  h i m  h i s  a b i l i t y  
t o  observe t h e  h i t h e r t o  unknown, and form judgments, which 
instruments  simply cannot accomplish. 

The Mercury program is our  f i r s t  s t e p  i n  manned space 
It w i l l  test  the conibined capac i ty  of man and f l i g h t .  

machine and w i l l  g ive  us o u r  f i r s t  experience wi th  extended 
weight lessness .  

Ba l loon i s t s  have known for more than  two  c e n t u r i e s  t h a t  
something s i g n i f i c a n t  happens when man "breaks con tac t  wi th  
t h e  earth." I n  the lower ranges of ba l loon  f l i g h t ,  men f e e l  
s t i l l  attached t o  the earth, b u t  as they  proceed h igher  and 
the earth recedes and is le f t  behind, there is the f e e l i n g  
of  leaving normal surroundings and a d e f i n i t e  break w i t h  
t h e  normal f e e l i n g  of s e c u r i t y ,  One important aspect 
beyond th i s  is the psychology of man or men confined i n  
space veh ic l e s  far f r o m  earth. 

To Americans seeking answers, proof t h a t  man can sur-  
v ive  i n  t h e - h o s t i l e  realm of space is not  enough. A sol id  
and meaningful foundation for public support  and the basis 
for our Apollo man-in-Bpace effort is t h a t  U.S. as t ronau t s  
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are going into space to do useful  work in the cause of a l l  
' t h e i r  fellow m e n .  

Such f l i g h t s  as those of Freedom 7 are not s t u n t s .  
They are not an t i the t ica l  t o  sober sc ien t i f ic  and techno- 
logical reaearch. Interpreted properly, these dramatic 
events can add much to  public understanding and excite 
creative interest  i n  extending the base of knowledge on 
which public support must res t .  

And th i s  br ings us  t o  t h i s  presentation and this  occa- 
sion: I f ,  as has been said, "National recollection is the 
foundation of national character," the millions of Americans 
who come to  the Smithsonian to  see the instruments used to  
make rea l  i n  action the hopes and dreams of our greatest  
men and women w i l l  find here, from th i s  spacecraft 
Freedom 7 and a recollection of Alan Shepard's f l igh t  i n  it, 
an inspiration for character formation of the highest order. 

So I am happy t o  present t h i s  spacecraft Freedom 7 to 
you, D r .  Carmichael, for the Smithsonian Insti tution. 

# # #  
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r p  L A L  ,3 National Aeronmt ics  and. Space A c b i n i s t r a t i o n ’  awarded 
i;k;;3 f o l lowing  fiew con:;rcsct.s and x s e a r c h  grants dur ing  Paly, 
1961, 
of contracts or” $50,000 o r  M C ; ~  l e t  during the nonth.  

The f i g u r e s  shown represen-c t h e  total est imated c o s t  

~ A D q ; r ~ ~ ~ ~ ~ ~ - s  
WashfRgton, E. C. 

Ccfmell Univers i ty  (IthzLca, M, Ye )--$63,00O--Research on 
nagiletcrneters f o r  use on i n t e r p i z n e t a r y  space veh ic l e s  in- 
c lcd ing  studies, rnaterlals;, c i r c . u i t s  and components f o r  flux- 
gate magnet,orneter. 

I(,> + f 
I 

L,,,onal Research ~c;rp.  (Canbridge, E ~ S .  )--$~~,OOO-- 
~ i w c s t i ~ a t i o n  of aahesion and  eohesior? of metals i n  u l t r a -  
h>g;h vscw** s 

StanTord Tiesearch Institute (.;?le1110 P a r k ,  Calif .  ) -- 
$187, gG&-I.ieasure in t . e rna l  i r t e r r e r e a c e  c h a r a c t e r i s t i c s  of 
s a t e l l i t e  payload Sn the  solar observatory program. 

$136, 000--Rexearch on e l e c t r o z  cor.tel?t d i s t p i b u t i o n  znd 
temperature v a r i a t i o n  i n  ionGsphere by s c i n t i l l a t i o n  an6 Tare- 
day r o t a t i o n  of s a t e l l i t e  r ad io  t m n s m i s s i o n  to spaced ground 

Comneree Dept., Bureau of Stam-lards (Bouldei?, Colo. ) - -  

staticx>a.; 

Univers i ty  of California (Berkeley2 ca l i f .  )--$loo, OOO-- 
Research on techniques and i n s , t m e n t a t i o n  Tor measuring 
phys io logica l  variables i n  mancais under Ypaze ‘ f l i g h t  c ~ n -  
d f t i o n s ,  

Research i n  2”undamentaal atomic chemistry wi th  a p p l i c a t i o n s  ’GO 
upper atmosphere. 

- Reiieselaer l o ly t echn ie  i n s t i t u t e  (TTGY, N. Y, ) --$160,000-- 



3 b Y u h  !',.;llerican .riviation, Ii:C. (, Cazoga Pa rk ,  Calif .  ) -- $'T4,j CGO--Analytical s tudy  o r  sys ten  integration proble~fis .  

.<iri'l., OOO--Investigate thmst vec toi? control.  by secondary 
lEJ ec t l o n .  

A~my OTdnance Fuse Lab. (Washington, D. C. ) - - $ 4 G O ,  000-- 
Rad iz t ion  resistz..nt e l e c t r i c a l  component s u i t a b l e  f'or szitel- 
- j i t cs*  

Support of DOD-NASA l a r g e  laxnch vehfcle  planning group. 

X a t l o n a l  Engineerlng S c i e m e  Co. ( Piisadzna, C a l i ? .  > - -  

Aerospace Corp. ( E l  Seguncb, Calif. )--$435,000-- 

M(ES %SE'.P,CH @EhTZX 
Moff'ett F i e ld ,  C a l i f o r n i a  

E lec t ron ic  Associates  ,(Long 311.2nch, x.;, )--$8g,OOO-- 

Comeor, Inc .  (Denver, Colo. ) --$96,00O--Naintenance and 

Serv ice  and materlals f'or si rnuls tor  instruxent consoles .  

repair of analog computers. 

LEWIS RESEARCH CENTER 
Cleveland, Ohio 

E lec t ron ic  Associates  (Long Branch, JX. J. ) --$184,000-- 
Amiog coxpu'ceer systern ana major assemblies.  

Stezl. & Alloy Tank Co. (Newark, N. J. )--$5O,CGO--Service 
and materials m for f a b r i c z t i n g ,  welding assembly, machine, 
vacxm tsst, and c l ean  f ive - foo t  vacwm chamber. 

LANGL23Y FG3SE-$.RCH CEibEER 
Langley F ie ld ,  V i r g i n i a  

A, 0. Smith Corp. (New York, N. Y. ) --$195,00O--Servlee 
and z&te:qials t o  f u r n i s h  6600 1. S. I. G. heliunz s to rage  f i e l d  
h y p x o - n i c  zero'ihernal dynamic; f a c i l i t y .  

Xx,i3,hoe Co. (Bel Air, Md, )--$261, GGO--Janitorial serv ices  

J, F. Pri tcharC & Co. --$124,00O--Service and m a t e r i a l s  t o  

zi?6 ~a*chi?oon supp l i e s .  

Le;3is~m~ fabric<-;;ce, d e l i v e r  and ias'call hea t  exchanger f o r  
hypersonic a e r o t h e m a l  dynamics f a c i l i t y .  

- 2 -  
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L lbq (zbL , r  ( C G f i t d ,  ) 

Doyle & EP,ussell  orfo folk, ~ 2 .  ) --$989, 00OT-Copstmct  

iLLjrqLiardt ~ o r p .  (-Van  NU^,, c a l i f .  ~, ) --$95,OGO--~ooster 

T r i o  Technology Co. (BdrSar,k, C a l i f .  ) --$@\, 000--Service 

d57nA.e t Q Y -13 7 - qc-,'- a n i b b  L ~ b e c ~ ~ l i  l abomtory .  
'K- 

1 ~ ~ c ! c ; b e ~  rri- system f o r  9 ~ 6 - - f t .  thhemiai ~ u f i n e l ,  

and materials t o  design, f a b r i c z t e  andI%rnis% a cen t r i fuge  
szceleration t e s t  machim.. 

T a s k  Corp. (iinrl?eim, Calif. ) - - $ l l G 9  000--Service dnd 
n a t e r i a l s  t o  design, f a b r i c a t e ,  ii?strm.ent and c a l i b r r t e  the  
internal s t ra in . .gage  b a l m z e s .  h 

For rent of e l e c t r i c a l  aaeoun'iing nachine/s/ and devices .  

For  r e n t  o f  e l e c t r i c a l  ' accounting machine/s/ and devices .  

For  r e n t  of e l e c t r i c a l  accounting mzchine/s/ and devices .  

I n t e r n a t i o n a l  Business Machines (Norfolk, Va. ) --$7i, OQO-- 

r n t c r n a t i o n a l  Busqness Nachines (Norfolk, Va. ) --$1,669, GOO-- 

i n t e r n a t i o n a l  Business ?&chines (Norfolk, Va. )--$1,771,000-- 

- 

GODDARD SPACE FLLGI-IT CENTEX 
Greenbelt, Maryland 

Systems i n t e g r z t i o n  and support  service/s/ for 1zunc.h of t ne  
S-3P. Centaur ene rge t i c  p a r t i c l e s .  

Cocstruct  gat?  house and p m p  house. 

Recording/reproducer magnetic tape.  

Design, develop, f a b r i c a t e  and test, t he  data reduct ion  and 
eva lua t ion  of OAO experimemi; 

of rad io  s i g n a l s  t cave r s ing  the a u r o r a l  ionosphere.  

Western E l e c t r i c  Corp, ( N e w  York, N. Y, )--$100,00O--Com- 
nun iea t ion  equipment and services f o r  engineer ing  a s s i s t a n c e  
of the Mercury g r o m d  network. 

$78, GOO--Nodify computer fomzt, c o n t r o l  bu f fe r s ,  dual  time 
decoder, and i n s e r t  record  mark opt ion ,  

Elec tro-Mechanical i i e s e x z h  C O .  (Saraso ta ,  Fia. ) --$50,000-- 

Morair  3ngineer ing Corp. (Washington, D. C .  )--$157, COO-- 

Consolidated Electrodynamics (Arlington, Va. ) --$67,OGO-- 

Univers i ty  of Wisconsin (T\lad.ison, Wises ) --$335,000-- 

Univers i ty  of Alaska (College, Alaska) --$60,00O--Aberration 

E l e c t r o n i c s  Engineering Corp. ('Santa Anm, Calif. ) -- 
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SPACZ T>.SK GROUP 
Langley Fie ld ,  Sa. 

XcDonnell A i r c r a f t  Corp. (St. Louis, Mo. )--$94,000-- 
Repair c o n t r a c t  f o r  ProJect  Nercury. 

hTc-th -hierican Aviation, LSS. (Downey, Cal i f .  )--$loo, GOO-- 
I;esrig;n study of paragl ide  landing system for manned spacec ra f t .  

s-cuay of paragl ide  l and ing  syz ten  for manned spacecrzf‘t . 

se rv ices .  

$135,00O--iogistical support .  

:~,2OO,OOO--?ro j e c t  Mercury modif icat ions,  PY l62. 

- 

Goodyear A i r c r a f t  Corp, (Akron, Ohio )--$94,00O--Design 

U. S. Air Force (Washington, 0. C. ) --$175,0OO--Airlift 

U .S .  Air Force, S y s t e m  Commnd ( P a t r i c k  AFB, Fla .  ) - -  

U. S. Air Force, Systems Gommnd ( P a t r i c k  AFB, Fla .  ) - -  

MARSHALL SPACE FLIGHT CEhVER 
Hun ’csvil le Alabma 

Rocket C i t y  Air A c t i v i t y  (Huntsv i l le ,  A l a .  ) --$190,000-- 
Air t r a n s p o r t  s e rv i ces .  

~ ~ t r o  Corp. or Jmerica ( N e w  York, N. Y. )--$go, oOO-- 
A r c h i t e c t u r a l  and engineer ing s e r v i c e s  for a d d i t i o n  t o  131dg. 
4619, Load Tes t  Annex. 
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NEWS R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H STREET. N O R T H W E S T  . W A S H I N G T O N  2 5 .  D. C. 
TELEPHONES: DUDLEY 2 - 6 3 2 5  . EXECUTIVE 3 - 3 2 6 0  

FOR RELEASE: Immediate 
Wednesday, Oct. 25, 1961 

RELEASE NO. 61-236 

NASA SELECTS LAUNCH VEHICLE TEST SITE 

The National Aeronautics and Space Administration today 
moved t o  acquire some 13,500 acres i n  southwest Mississ ippi  
as a s t a t i c  t e s t  f a c i l i t y  f o r  Saturn and Nova-class launch 
vehicles. 

In  addition, NASA w i l l  require  easement r ights t o  
about 128,000 acres  surrounding the test  s i te ,  covering 
lO3,OOO ac res - in  Pearl River and Hancock counties i n  
Mississippi and 25,000 acres  i n  Sa in t  Tammany parish i n  r Louisiana. The area i s  l a rge ly  f la t  pine timberland, 

The s i t e  is located about 35 m i l e s  from NASA's Michoud 
p lan t  i n  New Orleans where large booster  s tages  w i l l  be 
manufactured f o r  use i n  the manned luna r  Apollo program and 
other  space pro jec ts .  
30 sites i n  the Gulf Coast area considered. 
w i l l  have deep-water access f o r  booster t ranspor t  t o  the  
Michoud plant via the Pear l  River and the In t r acoas t a l  Waterway. 

The Pearl River area w a s  one of about 
The site selected 

A half dozen o r  more s tands capable of testing complete 
booster s tages  i n  t h e  1.5 t o  20 million pound thrust range may 
be  b u i l t  a t  the Pearl River s2te. 

Land acqu i s i t i on  and easements w i l l  cost  an estimated 
$13.5 mil l ion.  
w i l l  r equi re  two t o  th ree  years. The Mobile, Alabama, d i s t r i c t  
of the U.S.  Amy Corps of Engineers w i l l  a c t  as NASA's agent 
f o r  land acquis i t ion  i n  cooperation with the Lands Division of 
the  Department of Jus t ice .  

Construction -- t o  begin within s i x  months -- 

Court ac t ions  f i led today in U.S. D i s t r i c t  courts  i n  
Jackson, Miss., and New Orleans, La., described the perimeters 
of the land involved. 



Approximately 85 families reside i n  the 13,500-acre 
tes t  s i t e  area where construction is t o  begin next spring. 
Another 575 families dwell i n  the  128,000-acre buffer area. 
Those people would have up t o  two and a half years t o  move out 
of t he  area. Restr ic t ions on land use would r u l e  out residences 
i n  the  easement zone but would not i n t e r f e r e  with farming, 
lumbering, grazing o r  mineral operations there. 

When i n  operation, the f a c i l i t y  would employ 500 t o  
1,000 engineers, technicians and support workers. Operation 
of the s i t e  w i l l  be under the d i r ec t ion  of NASA's Marshall 
Space F l igh t  Center, Huntsville, Ala. 

- 2 -  



N E W 5  R E L E A S E  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H STREET. NORTHWEST WASHINGTON 2 5 .  D. C. 
TELEPHONES: DUDLEY 2 - 6 3 2 5  - EXECUTIVE 3 - 3 2 6 0  

FOR RELkASE: miday pM1s 
October 27, 1961 % . 

RELEASE NO. 61-237 

NASA EMPLOYEES HONORED FOR SERVICE 

Three National Aeronautics and Space ,Administration _ .  
employees were honored today for their outstanding contri- 
butions to the space program at the agency's second annual 
awards ceremony at the US0 Club. 

Dr. Abe Silverstein, who recently was named director 
of %he Lewis Research Center, Cleveland, Ohio, received an 
Outstanding Leadership award for "his untiring efforts in 
formulating, implementing, and directing diverse elements 
of the NASA space program; developing space flight centers, 
and f o r  his infinite capacity and ability to make incisive 
analyses and sound decisions." 

William J. O'Sullivan, Jr., Assistant to the Chief, 
Applied Materials and Physics Division, Langley Research 
Center, Langley Field, Va., received the Exceptional 
Scientific Achievement award for hia concept of inflatable 
space vehicles and for his direction of the design and 
development of the first passive comunication satellite, 
Echo I. 

George D. McCauley, NASA safety officer in Washington, 
received the Sustained Superior Performance award for his 
accomplishments in NASA's accident prevention and safety 
programs. In June this year, NASA received the President's 
Safety Award for 1960 for the most outstanding record of 
performance and accomplishment in occupational injury 
prevention. 

The award8, presented by James E. Webb, NASA Adminis- 
trator, covered a period from Oct. 1, 1960 to Sept. 30, 1961. 

Over 



NASA's h ighes t  awards, t h e  Distinguished Service awards, 
were presented e a r l i e r  t o  Alan B. Shepard, Jr., and V i r g i l  I ,  
Grissom, t h e  n a t i o n ' s  f irst  two as t ronau t s  t o  make s u b o r b i t a l  
space f l i g h t s .  

t o  t h e  la te  Edward R. Sharp, former d i r e c t o r  of the  Lewis  
Research Center and Henry J. E. Reid, former d i r e c t o r  of the 
Langley Research Center. 

Outstanding Leadership awards were a l s o  presented ear l ie r  

Three NASA employees today a l s o  received 30-year 
s e r v i c e  p ins .  They are Franc is  Dorsey, Telecommunications, 
Mail and Records Branch; Carl Freedman, Di rec tor  of Admini- 
s t r a t i o n ,  and Albe r t  Von Doenhoff, Spacecraf t  Technology. 
M r ,  Von Doenhoff served a l l  30 yea r s  w i t h  the  National 
Advisory Committee f o r  Aeronautics and NASA. 

Fif ty-seven employees received 20-year s e r v i c e  p ins ,  
74 received 15-year s e r v i c e  p i n s  and 67 rece ived  10-year 
s e r v i c e  p ins .  







II? 

i n  GerteriL and did  not  ask me to licit t h i s  d i scms ion  t o  coi1veritioc.d 

s&zfety research. T h i s  wrangmsnt, indeed, fi%s well with my philosophy 

syster.:. ?:irplanes must be safe i f  they are t o  en t i ce  any passengers, but 

L s o  tine air&.zie must fly when passellgers imit t o  f l y  and ~ i s t  go frw 

place  'io ?lace t h a t  passeagers wish to t r a v e L  F u t h e m o r e ,  they aust  2?0 

%his on % h e ;  i, e. r e l i a b i l i t y  i s  in tegra l  with safety for t he  advaeexec t  



eq3ac-L for wi&t iOn, 

Sron: aeronaut icd  vehicle developmnt, 15s research ine l ides  bes i c  s tud ies  

t o  increcsc sc i ez t i f i c  knowledge pertah2z.Z t o  a i r c r a f t  as  well  as cp$.ieA 

t i f i c  lmowiedgz a d  evolve new concepts or" flight, ( 2 )  t o  provide applied re- 
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-- i o  d1 of av ia t ion ' s  problerns; however, I cxn convinced thzk a supersonic com- 

n e r c i d  t r m s p o r t  i s  teckrlically a id  econcx icd ly  feasible ard t h a t  it w i i l  

be sociological ly  ccmpatible w i t h  modern h & i t s  md requirements. 

vehicle w i l l  becoxe operative depends on m a n y  questioris. 

h 

Wiien t h i s  

The NASA i s  present-  

l y  involved i n  a cooperative progrm, with the  De-prhent of Defense and the  

??der& Aviation Agency f o r  wadertaking t'le research ami developmea'i -which 

, ,,id .- 1 l ead  t o  a co Immcid  supersonic t r m s p o r t  by l%"j'. The XASA's role on 

'& is  teaii i s  i t s  c l a s s i c a l  r o l e  of sup9lying the  bas i c  informztion reqxired 

by industry t o  design the  vehicle. 

vehicle. 

Ve are r o t  i n t e re s t ed  i n  aesigning the 

f i r t he rao re ,  t he  NASA i s  not going t o  buy the  vehic le ;  t h e r e f o r e  

we are  sirfiply providing a service t o  both nanufacturers md purchasers. 

present  it zppears t h a t  several  years of gcod hard resezrch w'e required be- 

fore any prototype design s tudies  a re  initia'wd. 

A t  

Paranetr ic  stuciies are cer-  

t a i n l y  required, and various compmies throughout t he  worid a re  involved i n  

these at present.  U1 th ree  members of t h i s  U. S. Governmerit team workirLg 

on the supersonic t ranspor t  expect d i r e c t  cooperation a d  ass i s tance  from 

manufacturers and a i r l i n e s  as t h i s  progrm progresses. 

This supersonic t ranspor t  progam i s  o m  of the  largm aeronaut ical  

effor-k.s IIOTT wjde-rway wi th in  the NASA. B i g a e  2 i s  a pic%ure of a proposed 



LOW availdole o r  foreseen for iieveiopneult i n  the n e w  f'~-Lme ncy n o t  be the 

i bion in mind ad t ha t  it not be just another a i r c r a f t  handed t o  t he  pilot who - 



vehicle cruise  a t  a l t i t u d e s  wel l  over 60,000 f ee t .  

33 ia'iitudes, it i s  evident t h a t  noise considerations w i l l  have a large i n -  

fi'urLce on sLipersonic t ranspor t  operations m d  on the b e s i a  of t he  propulsion 

s y s t m  md a i r P r a e  confib.;urations. 

h-ighci- -Jclocl t ies  on a supersonic w a s p o r t ,  as Going from Nach 2 t o  Xsch 3 

m.crc~,ses the ef 'f lcient c ru ise  a l t i t d e  by ar, l e a s t  10,000 feet .  

IXW ti; 20 t o  Nack 

c s ' i L L ~ t ; c s  that  t h e  ground l e v e l  boom pressure for a l a rge  vehicle at  7 O , O G G -  

YGGC alti?;ude may be as high as 2 1S/sq ft. 

Src& ,iil windows betyeen here md Loadon, they w i l l  wake up most of the 

2esple. Frrdcly, I bel ieve t h a t  i s  anacceptable. 

To achieve such operatior,- 

This roise m,y well Zorce us  t o  go t o  

Maybe we ' l l  

- 
t o  ge t  mo the r  10,000 fee t  b e c a s e  i have seen various 

While szch p r e s s - u e s  may not 



vo1':cs fligh-ts w i t h  high performaice-large supersonic transport aircreTCt ovcr  

a 'I'-siiaped ground riieasuierrent range i n  WE fla'c. Cal i foryia  desert  - ' . , I - ~ x  12 4 

miic-s along th? f l i g h t  path and 20 miles t o  the  side. Detailed pressure 

measurements a re  mado, and t ie have precise  knowledge of the a i r c r a f t ' s  l o z a -  

tion even during naneuvers, We havc already discovered -thst E s u p e r s ~ n l c  
L 

a i r p l m e  i n  accelerat ing i n  s t r a i g h t  and level fiigh'c produces double the 

b o r n  p r e .  .ze t h a t  it inaltes during steady-state conditions and 'chat a tu rn  

can rncrease the booin pressure as much as four times. It z p p e a s  proba-ole 

tkia-L on ascent and descent of a supersonic t ranspor t  we xdst a l l e v i a t e  the 

boom e f f e c t  on the ground by proper control  o f  the  f l i g h t  path; however, I 

bel ieve t h e t  the sonic 'ooom can 'oe a l iev ia ted  for corimercid. eircraf ' t .  

Le'i us  consider the rad ia t ion  problem. At the  Fligli'c Safety Scininar last  

year t h s  ,effec'is of cosmic rad ia t ion  on the  s u p r s o n i c  trzasport  and i t s  occu- 

pants  were discussed. From d l  avai lable  d a t a  I do riot 'believe t h a t  natural  

rad ia t ion  poses any hazards f o r  crew or passengers f o r  a supersonic transpo;-'c 

c ru is ing  at l a t i t u d e s  'oeic 50" geomagaetic. For l a t i t u d e s  a'bcve 50" &;co:.nsg;- 

ne'ii 

t o  so la r  f la res .  For s o l a r  flares producing high energy proton events, wh ich  

the hazard i s  a very infrequent one becmse of  proton events r e l a t e d  

OCcuT w i t h  a m a x i m u m  of one or tbro every 4 years but  can occur i n  f a i r l y  rapi?- 

succession, the dosage ra'ie couid be 4 reps per hour f o r  occupants of ai a i r -  

c r a f t  a t  75,000 fee t .  The high energy i n t e n s i t y  las ts  f o r  a'uout one hour., 

This dosage rate i s  not necessar i ly  de'ii-imn-tal but  i s  as high as you would 



P 
r d i a t i o n  dosage r a t e  d ra s t i ca l ly ,  

chmge i t s  f L i g k C  paYn t o  get back w d e r  the  e a r t h g s  m a ~ i e t i c  shield. 

A thirc? p o s s i b i l i t y  i s  t o  have thc vehicle 

As we are Laproving our d o i l l t y  to predict solar  flaxes, it may well. be 

khat t he  crew w i l l  hiow that a. sol- f l a x  rcay occur during the  course of  

t'i?ei-,. f l i g h t  and w i l l ,  therefore ,  use e f l i g h t  plm t h a t  Beeps them un2er t h e  

milgmtic shield of the  ear th;  L e e 3  t h w e  s h o d d  be no ti-mspolzr flig'r;t,s 

under such conditions. 

pzitrols here on ear th ,  by instrumentation onboud the  vehicle,  of by sateel- 

3.ites around the  ewZh which m e  monitoring x-radixtion wcve lengths, 

events occuz ii",f'requeritly and do not a l~?ays  follow a s o l a  f l a r e ,  

be cozsidzred 6s aperart,fonal problem for the  supersonic trmsport iri the 

smi2 m y  8.5 severe we8Yner i s  now considered f o r  c o m s r c i d  cvia-tion. 

The flare occwreiice c m  e a s i l y  be detected by s c l c  

Proton 

They w i l l  

1 do not, bel ieve that any form of r ad ia t ion  shielt i ing w i i Z  be required 

f o r  the siapersoaie t ransport .  

Ik.ictkie i3 i f f ica . t  problem area for  the supersonic traaspor'i i s  the 

By flying a113 asscssmen'i o f  the des i red  f lyicg ayla h;%nbiing qua l i t i e s .  

hmclling qu.aiities, 1 mc?m tlie determination of factors such as s'catic. s'ia- 

>--" Li .i& 1 4 .L Q, d J  7 fimic s'mbility, stall. chwecter is t ics ,  t r i n  changes, control 



L 

s i m d a t o r s  a d  a i r c r a f t ,  As sooa cs  our a e r s a p m i c  staff ccriplctes its 

ca lcu la t ions  and experiments on a propcsc-d configuration, t h e  s t a b i l i t y  2.e - 

r i v s t i v e s  for  t h e  proposed configwztLor, w e  compltcd ma then I"ixed-,basc 

sin~LLators are used t o  study the f ly ing  aid h a d l i n g  qu.sLLi'Lies of t he  pro- 

posed veXcle,  

c . b s e d - l ~ o p  operat icns  involving a t r a ined  tesT p i l o t ,  cockpit, a d  Eir, a n d . G g  

conputer, 

affair with the  r e s u i t s  of our simLk,tor s tud ies  of flying m:d h z d i i n g  q u d i -  

t i e s  h i n z  fed back t o  jmpove the  proposed COilfigUa~.iGnS, 

use rmre conplex multi-occupant s i m i h t o r s  with w-d without nioti.Cn to stu&y 

i n  de'iail the  vmious  p i l o t i n g  problerns associated with th? supc-rssnic trms- 

port .  We will soon have i n  operation at  our Axes %search Center a 5-degree- 

of-freedom simulator t h z t  can be used Tor p i l o t i n g  stuciies. 

blosi; of om fixed-Sase sira-siztors used f o r  such work a r e  

Our research program ori configurakions thus beccmes 8 clcsed-loo2 

We &so h o p  to 

This s5nulator 

p r o p =  encompasses s tud ies  02 t he  p i l o t i n g  problems during takeoff  and 

landing as ire11 as d w i n g  cru ise  f i i g h t  md includes considerations of t he  

e f fec ts  of a i r  traffic control, 

As a pa ra l l e l  progran, we are ELSO undertaking f l i g h t  inves t iga t ions  O? 

the f l y i n g  and handling q u a l i t i e s  problerr,,. k vmicble s t a l s i l i t y  F- iOOC i s  





far h3S provided s igni f icw- t  information regarding several  aspccts of The o3er-a 

atioiis cf tarboprop m d  turboJet  a i r p l m e s .  

on alr;l:xed operating pract ices ,  landing contact conditions, o s c i l i z t o r y  

A s  indicate& i n  s l i c e  5, da3a 
P 

acceleration, m u s u d  f l ighx  everits, as well  2s gdst a d  maneuver lcads have 

heen obtained. Sl ide 6 ShG’rJS Lhe osci l l&%ory accelerat ions on a 4.-engine 

cacst-s all of these o s c i l l a t i o n s ;  however, the  o s c i l i a t i o n s  do hav2 serlcus 

implications regarding passenger comfort, s t r u c t u r a l  fa t  i p e  aircraf‘; veri;i - 
cal. separation, operating speed margins, a i d  the design of future,  higher- 

s p e d  vehlcles. NASA d a t a  sho?? t ha t  longi tudinal  and lazerd.  o s c i l l a t i o n s  

have cccwred  i n  each type of airplane on which we have data,  

these o s c i l l a t i o n s  occurred rmdol?lly cnd did  not appear t o  be associated 

t r i tn  av p a r t i c u i a r  a i rspeed-al t i tude cmbiriation. Airpislie t y p ,  manufac- 

turer, a’xlospheric conditions, etc.  , are riot s i g c i f i c m t  factors .  While we 

carirLot de tec t  from our records whether t h e  autopi lo t  was or  was not  engzged, 

iv.e believe Chat the o s c i l l a t i o n s  occurred with a d  without the au topi lo t  en- 

gqed ‘out that the  x a j o r i t y  occurred when the au toqi lo t  vas i n  operation. 

Tie o s c i l l a t i o n s  in some cases occurred from a couple of  minutes i n  durat ion 

30 e n t i r e  f l i g h t s  up t o  3 o r  4 hours. 

a t  a very  OW frequency, approx-hately 1: a minute; however, I have been oil 

I n  g e n e r d ,  

I n  gemral ,  these o s c i l l a t i o n s  o C C ~  



s r i r n  GWVOS o r  out-of -tolerance ai-ti'iude sensors o r  reizteci equipment, 

maintenance on tli2 o v e r d l  con t ro l  systen reflected by the increzsed fr i .c t iorL 

Poor 

fore  on other vehicles,  an& t h e  c s c i l l a t i o r s  we a r e s d t  of v e x  and Icosc-r,- 

ing ur~ 3: the  e n t i r e  systefri, A review o f  0-u data has ~'r,o;m tl-& there  hzls 

been no r e d  irqrcvensnt ic the o s c i l l z t i o n  ccndi t iom &iring the period of 

uL;r records, Airplanes which o s c i l l a t e d  a'; the  begirining of the period 

Gemral ly  szilL were o s c i l l c t i n g  a t  the time the last records were %&en, 

S m ~ t i x i c s j  iqrcvemerits itre noticed a f t e r  maJor ov3riiaA.s wherein both -ihe 

Cctai1c.d chmges shuXLd be developed ,"or autopi lo t  and p i t c h  coiiUrol syscens 

magnitude of accelerzt ions sometimes rceorded during flights b.ri?ich, thc NASA 

umcrstands,  were routine,  comnerclsl f l i g h t s .  O f  course, there  are z i x s  







highez speed i s  necessar i ly  miking t h c  ;a:’er l z r d i r g .  

hss tc be considered ir, each incl ividzd czse m d  airsort. Tie higher the 

This  i s  a ma.%’cer tha t  

s?eecl, t h e  lower zhe sink r a t e ,  but  thz  higher the kirietic er,ergy of the  

vehiclc m&ing the lmdirlg. 

@-e iasx pro jec t  concerns a j o i n t  FU-K!!A I n w s t i g a t i o n  to detemine  

the ef2ecis  GT slush on the  takeoff c h a r a c t e r i s t i c s  of Jets md t o  determine 

U 9 - r  ,. Aismy bi-&iEg c h a r a c t e r i s t i c s  of v e r i o ~ s  a i r c r s f t  cnder all conditions. 

n lix? lii;.st p a t  of t h a t  p r o j e c t  i s  a cor.tlnuat5.on of the s c a l e - t e s t  made a t  

o w  Lmgley Xesearch Center am5 reported t o  you las t  year wliereir, ve ran 

tires t’bough a bed of  slush, using o w  Lmdirig Lo&s Track. 

tests, a brand new Convair 8613 a i r c r a f t  w a s  u t i l i z e d  a t  the F A A  f a c i l i t y  ax 

J A l a n t i c  City. 

zccx iong  was piaced on the rumay. 

Tor the rcccz t  

A s t r i p  of slush ~p t o  2 icches dee?, 50 f e e t  wide, and 1000 

Tizz aircraft  was acceleraxed to 160 knots, 

enzines cut  t o  id le ,  and the vehicle allowed to r o l l  il.So-i.igh the slush. 

prZormance of $he vehicle was ixeaswed by accelerometers placed within the  

T‘ne 





" 17 .. 
States ,  w d  much joy w a s  had by e31 i r r  ~r- l -~ching a Jn,?ucrr t rni l ia ; :  t h i s  f r i c t io r ,  

c m z  througli the slush at 130 m i l e s  a how. The S77eciish tirc f r i c t i o r r  c w t  

is a l s o  bein2 evalucted i n  these t e s t s .  

vagon with spec ia l  tires. 

hiicles w i l l  a l s o  be t e s t e d  on ou-  Laxdins Loa6s Track a t  Lmgley t o  t r y  and 

e s t a b i i s h  a uniform tech-ique f o r  measwing braking ef2ectiveness a6 roL1i:i: 

resist;:.-:ce on various surfaces. L 

Tha XASA has instrumented a sta- ion 

This i s  &:E: r-t.i~ E t  A.zlmtic City, w-d all 3 ve- 

I em c e r t a i n  t h a t  there  a r e  many questions l e f t  urrmswered concerning the  

broad magnitude i n  the NASA research pmpm pertaining to aeronautics; how- 

ever, I) 8s w e l l  as any of my f e l l o v  iVASA staff members, w i l l  be @ad t o  d i s -  

cuss yo= questions on a e r o n a u t i c d  yesearch. 

.- 

Thank  yo-^ 
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Approximatel-; i;OCO miles  downrange from the  launch 
s i te ,  a t  an a1t;fi;ucie of about 240 s t a t u t e  mi les  (perigee),  
'che payload will L z  2 i ? . s L z ~ < ; d  into an o r b i t  ca r ry ing  
i t  a s  Car as &OO r n l i e s  i"rm e w t h  arid about 32 degrees 
north and south ci' the equator .  

&.ping the Tlirs-s -t';l.ilee o r b i t s ,  the s a t e l l i t e ' s  
equipment will broaucas t  s i g n a l s  which are to be picked 
up by t h e  network s t a t i . ~ i ~ s .  Thereafter, for a per iod  
oi' 18-1/2 hours9  nost of  the equipment i t r i l l  be shu t  
down by ground command ta coizserve power, a s s e s s  i n i t i a l  
miasion data, and make ay r  adjustments  necessary i n  
t h e  t r a c k i n g  and da'ca a c q z i s i t i o n  equipment. 



The s a t e l l i t e  may be r e a c t i v a t e d  f o r  a second mission 
of three o r b i t s  be fo re  being turned o f f  aga in .  It i s  
p o s s i b l e  tha t  a t h i r d  and f o u r t h  three-orbit  e x e r c i s e  
may be conducted before  the payload bat tery runs down. 

No attempt w i l l  be made t o  recover  the s a t e l l i t e .  
In a d d i t i o n  t o  providing a I !  l i v e "  t r a i n i n g  e x e r c i s e  

f o r  the MercuP'y Tracking Network, the mission i s  t o  t e s t  
real-time o r b i t a l  computil'lg c a p a b i l i t y  of the Goddard 
Space F l i g h t  Center,  .Greenbelt ,  Maryland, and the 
communication system l i n k i n g  Goddard with Mercury's 
range s t a t i o n s .  Goddard se rves  as the data c e n t e r  f o r  
Mercury and o t h e r  NASA space missions.  

Systems Divis ion ,  assembled and tes ted  the payload under 
NASA t e c h n i c a l  supe rv i s ion .  
Ins t rumenta t ion  provided by McDonnell A i r c r a f t  Corporation, 
prime NASA c o n t r a c t o r  f o r  P r o j e c t  Mercury s p a c e c r a f t .  

Aeronutronic, c o n t r a c t o r  t o  the A i r  Force Space 

The package con ta ins  Mercury 

Included i n  the payload are: C- and S-band radar 
beacons, two telemetry t r a n s m i t t e r s ,  two command r e c e i v e r s  
and two Mini t rack 'beacons .  
load  i s  a standai,d Mercury b a t t e r y ,  
tapes aboard.  

and will remain a t t a c h e d  t o  the 64-pound burned-out 
f o u r t h  s t a g e  cas ing .  T o t a l  weight i n  o r b i t  $ill be 
214 pounds. 

The power supply f o r  t h e  pay- 
There are no voice 

The payload itself measures 1 2  by 12  by 17 inches  

Technical  support  f o r  the Mercury-Scout I mission 
w i l l  be provided by Space Task Group, the A i r  Force, 
McDonnell A i r c r a f t  Corporation, Aeronutronic,  Langley 
Research Center and Goddard. 

Mission Operations D i r e c t o r  w i l l  be Walter C .  William, 
Associate  D i rec to r ,  Space Task Group. P r o j e c t  O f f i c e r  
r e p r e s e n t i n g  the A i r  Force i n  t h i s  t e s t  will be Lt. Col.  
J. G. Henry, 6555th Tes t  W i n g  (Development). M r .  W i l l i a m s  
w i l l  d i r e c t  the f l i g h t  ope ra t ion  from the Mercury 
Control  Center  and Colonel Henry w i l l  supe rv i se  the 
launch from the blockhouse,  
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Project engineers f o r  Mercury-Scout I are  Lewis 
R. Fisher and James T.  Rose, Space Task Group and 
W. J .  Boyer i s  t e s t  program Coordinator from Langley 
Research Center. 
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THE MERCURY RANGE 

The o r b i t  s e l e c t e d  f o r  P ro jec t  Mercury passes  j u s t  
south  of Bermuda, south  of t h e  Canary I s lands ,  a c r o s s  Afr ica ,  
t h e  I n d i a n  Ocean and t h e  Aus t r a l i an  Range a t  Woomera. The 
t r a c k  then cont inues  a c r o s s  the Solomon and Phoenix I s l a n d s ,  
and t o  w i t h i n  c l o s e  proximity of H a w a i i .  The o r b i t  then 
i n t e r s e c t s  t h e  North American c o a s t  and passes over  the 
Southern United S t a t e s .  U.S. t r a c k i n g  s i tes  inc lude  P t .  
Arguello, C a l i f . ,  White Sands, N. Mex., Corpus Chr is t i ,  Tex., 
and E g l i n ,  F l a . ,  as w e l l  as t h e  Cape Canaveral Mercury complex. 

I n  making t h e  choice of the number and l o c a t i o n  of 
the va r ious  ground s t a t i o n s  ( r e q u i r i n g  i n  some c a s e s  com- 
p l e t e l y  new complexes and i n  o t h e r  c a s e s  a d d i t i o n s  t o  e x i s t i n g  
equipment,) a number of ground r u l e s  were e s t a b l i s h e d ,  i n -  
c luding : 

1. 

2. 

3 .  

4. 

5. 

A l l  

A requirement f o r  e s s e n t i a l l y  cont inuous radar, 
te lemet ry ,  and voice communications coverage 
from H a w a i i  through Bermuda. 

The a b i l i t y  t o  r e s e t  the Mercury s p a c e c r a f t  
r e t r o r o c k e t  t i m e r  convenient ly  on each o r b i t  
as w e l l  as have d i r e c t  ground command of t h e  
r e t r o f i r i n g  dur ing  each o r b i t .  

The need for cont inuous c o n t a c t  w i t h  t h e  
s p a c e c r a f t  dur ing  launch and a reasonable  
l e n g t h  of t i m e  fo l lowing  o r b i t a l  i n s e r t i o n .  

A d e s i r e  t o  m a i n t a i n  f r e q u e n t  vo ice  and 
t e l eme t ry  c o n t a c t  wi th  t h e  s p a c e c r a f t .  

The need f o r  cont inuous l and ing  po in t  pre-  
d i c t i o n  i n  case  of a n  e a r l y  a b o r t  r e q u i r i n g  
landing  i n  the A t l a n t i c  Ocean o r  dur ing  
r e e n t r y  a t  t h e  end of any one of the three 
o r b i t s ,  should an  emergency r e q u i r e .  

s t a t i o n s  are equipped f o r  voice and t e l eme t ry  
communication w i t h  Mercury s p a c e c r a f t ,  with the except ion  
of White Sands and E g l i n .  Cape Canaveral, Bermuda, Muchea, 
A u s t r a l i a ,  H a w a i i ,  Guayamas, Mexico, and P t .  Arguello,  
C a l i f o r n i a  have command c a p a b i l i t y  as well as a c c u r a t e  r a d a r  
equipment which t r a n s m i t s  t r a c k i n g  data t o  the c e n t r a l  com- 
pu t ing  f a c i l i t y  (Goddard Space F l i g h t  Center, Greenbelt ,  
Maryland. ) 
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The ope ra t ion  c o n t r o l  c e n t e r  f o r  Mercury f l i g h t s  
i s  l o c a t e d  a t  Cape Canaveral wi th  a backup c o n t r o l  c e n t e r  
( f o r  i n s e r t i o n  v e r i f i c a t i o n )  l o c a t e d  a t  Bermuda, 
Bermuda s t a t i o n  func t ions  p r i m a r i l y  a s  an ex tens ion  o f  
t h e  Cape c e n t e r ,  A l l  o f  t h e  da t a  from Mercury f l i g h t s - -  
computed t r a j e c t o r y  d a t a ,  t e lemet ry  da t a ,  and o t h e r  forms 
o f  communications, xhether  they be r ea l - t ime  from Hawaii 
t o  Canaveral s t a t i o n s  o r  t e le type  swnmary da t a  f rom the  
o t h e r  remote s t a t i o n s  -- w i l l  be  funneled through Goddard 
Space F l i g h t  Center  t o  t h e  Mercury Control  Center a t  t he  
Cape. The da t a  w i l l  be presented  a t  t he  Control  Center  
i n  a number o f  ways t o  a l low immediate dec i s ions  regard ing  
the  s t a t u s  o f  t he  f l i g h t .  

The 

The range s t a t i o n s  have d i s p l a y s  s i m i l a r  t o  t h e  
Mercury Control  Center  ( w i t h  r ega rd  t o  s p a c e c r a f t  telemetered 
q u a n t i t i e s )  and a r e  grouped i n  about t h e  same way. 
d i r e c t o r  i s  on s t a t i o n  a t  each s i t e  and w i l l  s e rve  a s  capsule  
communicator. 
be a b l e  t o  i n i t i a t e  t h e  command which w i l l  b r i n g  t h e  
s p a c e c r a f t  o u t  o f  o r b i t  a t  a predetermined t ime. 

A f l i g h t  

Should t h e  s i t e  be a command s t a t i o n ,  he w i l l  

Each o f  t h e  s t a t i o n s  w i l l  prepare a summary conta in-  
i n g  information on t h e  s t a t u s  o f  t h e  mission t o  be t r a n s -  
mi t t ed  back t o  t h e  Mercury Control  Center and t o  o t h e r  range 
s t a t i o n s .  

A l l  o f  t h e  s t a t i o n s  l o c a t e d  i n  t h e  U n i t e d  S t a t e s ,  
Hawaii, Mexico, Bermudag and Aus t r a l i a  have d i r e c t  vo ice  
communications with the  Mercury Control  Center .  
s t a t i o n s  w i l l  have t h e  c a p a b i l i t y  of  t r a n s m i t t i n g  r a d a r  
d a t a  t o  t h e  Goddard f a c i l i t y  f o r  determining s p a c e c r a f t  
o r b i t .  
q u i s i t i o n  da ta  t o  t h e s e  s t a t i o n s  and continuous o r b i t a l  
d a t a  t o  t h e  Canaveral Control  Center  and Bermuda. 
du r ing  Mercum f l i g h t s ,  continuous computations on t h e  
time o f  r e t r o f i r i n g  w i l l  be performed by Goddard and t r a n s -  
mi t t ed  to the  appropr i a t e  s t a t i o n s  f o r  r e s e t t i n g  of  t h e  
s p a c e c r a f t ' s  onboard r e t r o t i m e r ,  

These 

I n  t u r n ,  t he  Goddard Center  w i l l  provide r a d a r  ac- 

Also, 

A h i g h - r e l i a b i l i t y  r a d i o  communication system 
between Canaveral, Goddard, and Bermuda has  been provided 
'bo t r a n s m i t  r ea l - t ime  t r a j e c t o r y  d a t a .  
of t h e  extremely c r i t i c a l  na tu re  o f  t h i s  da t a  l i n k  and t h e  
a b s o l u t e  n e c e s s i t y  o f  the  c a p a b i l i t y  t o  make important  
command d e c i s i o n s  a t  Bermudas redundant o r  backup f a c i l i t i e s  
have been provided a t  t h i s  s i t e .  

Howeverg because 

During t h e  Mercury-Scout mission,  on ly  a small  
complement of  Mercury f l i g h t  c o n t r o l l e r s  w i l l  deploy t o  
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the sites and will serve only as observers, Operation 
of the stations will be handled by the permanently 
assigned personnel at the sites, under the direction of 
a Maintenance and Operations supervisor. 

An estimated 400 engineers and technicians will 
man the range stations during the Mercury-Scout I 
exercise. 
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THE LAUNCH VEHICLE 

The f o u r  Scout rocke t  s t a g e s  and t h e  v e h i c l e ' s  a u x i l i a r y  

F i r s t  Stage: Algol,  30 f e e t  long, 40 inches i n  diameter ,  

par ts  a r e :  

and developing lO3,OOO pounds of thrust,i's)fin+stabilized and 
c o n t r o l l e d  i n  f l i g h t  by j e t  vanes, 

Second Stage: Castor i s  20 f e e t  long, 30 inches  i n  
On the  diameter  and has a t h r u s t  of over 62,000 pounds. 

Scout,  t h e  Castor i s  s t a b i l i z e d  and c o n t r o l l e d  by hydrogen- 
peroxide j e t s ,  

Third Stage: Antares i s  10 f e e t  long and 30 inches  i n  
diameter  w i t h  a t h r u s t  i n  excess  of 13,600 pounds. S t a b i -  
l i z e d  and c o n t r o l l e d  by hydrogen-peroxide j e t s  and u t i l i z i n g  
l i gh twe igh t  p l a s t i c  cons t ruc t ion  throughout i t s  design,  
Antares i s  a scaled-up ve r s ion  of t h e  f o u r t h  stage and i s  
t h e  only motor developed s p e c i f i c a l l y  f o r  Scout.  

Fourth Stage: Altair, s i x  f e e t  long, 18 inches  i n  
diameter,  and having 2,800 pounds of t h r u s t ,  i s  t h e  smallest 
of  t h e  f o u r  Scout s t a g e s .  The s p i n - s t a b i l i z e d  Altair  
formerly was known as X-248. 
Delta  launch v e h i c l e  and was t h e  f i r s t  fully developed 
m c k e t  t o  u t i l i z e  l i gh twe igh t  p l a s t i c  cons t ruc t ion  through- 
ou t .  

It i s  the  t h i r d  s t a g e  on t h e  

Auxi l ia ry  Parts: The added Scout airframe p a r t s  c o n s i s t  
of c o n t r o l  s u r f a c e s  surrounding t h e  nozzle  of the f irst  
stage, t r a n s i t i o n  s e c t i o n s  connecting t h e  f o u r  rocke t  s t a g e s ,  
a F ibreglas -phenol ic  p r o t e c t i v e  h e a t  s h i e l d  which covers 
t h e  t h i r d  and f o u r t h  s t a g e s  p l u s  payload, the f o u r t h  stage 
spin-up table ,  and t h e  payload attachment s t r u c t u r e .  
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SEQUENCE OF EVENTS 

TIME (Seconds) 

o * o  
41 

74  

115 

116 

155 

470 

471 

EVENTS 

F i r s t  s t a g e  i g n i t e s .  

F i r s t  stage burns out  

Second stage i g n i t e s ;  
t h i r d  stage heat sh ie ld  
released; first stage 
sepa ra t ed  

Second stage burns out .  

Third s t a g e  i g n i t e s ;  
second stage separa ted .  
Fourth stage heat sh ie ld  
r e l e a s e d ;  payload anten-  
nas  e rec t ed .  

Thi rd  stage burns out .  

Spin  motors i g n i t e  

Fourth stage i g n i t e s ;  
t h i r d  s t a g e  separated. 

Fourth stage burns ou t ;  
s a t e l l i t e  i n j e c t e d  i n t o  
o r b i t .  Attached t o  
burned out  f o u r t h  stage 
cas ing  
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It must be a great satisfaction to the founders of the 
Aero Club to know that they had the foresight to choose an 
organization title which would not become obsoiete aE the 
science and technology of flight progressed. Aero, as 
Webster points out, is a combining form which leaves room 
for you to add space t o  your original interest and knowledge 
in aeronautics. 

Today I would like to discuss with JTOU some of the 
highlights of both the 
national program. There is, of course, no clear-cut dividing 
line between many of the fields of research ar,d development 
in aeronautics and space. The supersonic airplane, for 
example, uses atmospheric air for combustion; the rocket 
carries its own oxidizer-yet jets and rockets have similar 
fundamental problems of aerodynamics, combustion, and 
materials. The stratosphere, It whefe jet planes operate 
merges imperceptibly into space. 

cable to spacecraft, and some of the work to develop space 
propulsion systems and vehicles feeds back into the tech- 
nology of advanced aircraft. 
security and well-being that the United States achieve and 
maintain leadership in both these fields. 

The National Aeronautics and Space Act of 1958, which 
established the agency I serve, stipulated: 

t' aero". and "space' aspects of our 

Some of the results of aeronautical research are appli- 

It is vitally important to our 



",..that activities in space should be devoted 
t o  peaceful purposes for the benefit of a11 
mankind. 

It is the role of NASA to initiate and support projects 
t o :  

Expand human knowledge of the phenomena in 
the atmosphere and in space; 

Improve the usefulness, performance, speed, 
safety, and efficiency of aeronautical and space 
vehicles; 

Develop and operate space vehicles; 

Study the benefits to be gained for mankind 
through space activities; 

Preserve t h e  role of the United States as a 
leader in aeronautical and space activities for 
peaceful purposes; 

Interchange information between the civilian 
and military agencies to assure maximum effective- 
ness of discoveries and know-how for all purposes; 

Cooperate with other nations in space activities 
and in peaceful application of the results; 

and 

Seek the most effective utilization of scientific 
and engineering resources of the United States in 
achieving these goals. 

Five months ago, President Kennedy called for a national 
commitment to a ten-year effort to advance, at the most rapid 
rate possible, the broad technology of space exploration with 
maximum advances in science to culminate in a manned expedition 
to the moon. In his May 25 State of the Union Message, the 
President said: 

"Now is the time for a great new American 
enterprise--time for this nation t o  take 
a clearly leading role in space achieve- 
ment * .  . I I  

The first increment of this program was approved in the 
last session of Congress. Its implementation involves not one, 
but a number of Government agencies--including the Department 
of Defense, the Atomic Energy Commission, the Department of 
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Commerce, and t h e  National Aeronautics and  Space Administration. 
Univers i t ies  a r e  supporting t h e  basic  research a c t i v i t y  

and w i l l  supply the program w i t h  increasir ,g numbers of  qua l i f i ed  
s c i e n t i s t s  and engineers.  

spacecraf t ,  launch f a c i l i t i e s ,  and worldwide t racking s t a t i o n s  
f o r  t he  many d i f f e r e n t  types of space missions.  

The aeronautics and space program i s  t r u l y  a nat ional  
e f f o r t .  The object ive of a manned lunar  exploration w i t h i n  
t h e  shortest  time possible  requi res  t h e  planning and f i t t i n g  
together  of a l a rge  number of act ions,  a systematic organiza- 
t i on  of the  e f f o r t ,  and a constant evaluation of progress .  
The r e s u l t s ,  and t h e  e f fec t iveness  of the  men and means employ- 
ed must be constant ly  reviewed by a leadership capable of 
hard-boiled adjustment t o  overcome def ic ienc ies  and t o  explo i t  
opportuni t ies  a s  they may a r i s e .  

and made grea t  contr ibut ions t o  the  development of  our resources 
a s  a nat ion,  t o  our g rea t  explorations such a s  the  Lewis and 
Clark  Expedition and those i n  t he  Antarctic and during the  
In te rna t iona l  Geophysical Year. They are now making grea t  con- 
t r i b u t i o n s  t o  our space e f f o r t .  

American industry i s  designing and f ab r i ca t ing  the  boosters,  

His tor ica l ly ,  our mi l i t a ry  serv ices  have pa r t i c ipa t ed  i n  

It i s ,  a l so ,  an  i n t e r e s t i n g  f a c t  t h a t  our n a t i o n ' s  
leaders  i n  aviat ion and aerodynamic research,  who have done 
so much t o  provide the  foundation f o r  our m i l i t a r y  and com- 
mercial a i r  super ior i ty ,  through the  National Advisory 
Committee f o r  Aeronautics, a r e  now through its successor 
agency, NASA, applying t h e i r  experience, s k i l l ,  and leader-  
ship i n  t h i s  vast  new e f f o r t .  I r e f e r  p a r t i c u l a r l y  t o  D r .  Hugh 
Dryden, D r .  Abe S i lve r s t e in ,  and I ra  Abbott. O f  course, Joe 
Walker, and o thers  of X-15 fame a r e  f ami l i a r  t o  a l l  of you. 

I n  t h i s  same v e i n ,  I bel ieve it i s  important t o  keep i n  
m i n d  t ha t  some of our n a t i o n ' s  most outstandingly qua l i f i ed  
men who have over the years made g rea t  contr ibut ions t o  our 
nat ional  av ia t ion  pos i t ion  i n  u n i v e r s i t i e s  and i n  industry have 
accepted leading r o l e s  i n  our space program. 

D r .  Robert Seamans before joining NASA a s  Associate Admin- 
i s t r a t o r ,  spent f i f t e e n  years working w i t h  Dr. Charles Draper 
i n  t h e  Instrumentation Laboratory for Aeronautics a t  t h e  Mass- 
achuse t t s  I n s t i t u t e  of Technology and a l s o  taught a t  t h a t  
University.  He t h e n  went on t o  spend f i v e  years  w i t h  Radio 
Corporation of America. 

Mr. Thomas D i X O n J  who r ecen t ly  joined us  a s  Deputy t o  D r .  
Seamans, has distinguished himself f o r  more than s ixteen years 
w i t h  t h e  Rocketdyne Division of North American Aviation i n  the  
development of our most modern propulsion systems f o r  the  space 
age. He rose t o  Vice President a t  Rocketdyne. 
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Mr. Brainerd Holmes, who tomorrow w i l l  take up h i s  d u t i e s  
as Director  of the  Office of Manned Space F l i g h t  Programs, has had 
a dis t inguished career  wi th  the  American Telephone and Tele- 
graph Company and the Radio Corporation of America and occupied 
a leading r o l e  i n  the  successful  accomplishment of our b a l l i s t i c  
mi s s i l e  e a r l y  warning system. 

I could mention many o ther  men i n  leadership pos i t ions  i n  
NASA who br ing t h e  highest  personal,  t echnica l ,  and professional  
q u a l i f i c a t i o n s  t o  t h i s  e f f o r t ,  but I mention these  t h r e e  par- 
t i c u l a r l y  t o  show that  there  i s  a joining i n  them, as they 
exerc ise  t h e i r  r e s p o n s i b i l i t y  f o r  leadership and management, 
high technica l  q u a l i f i c a t i o n s  i n  the  th ree  major f ie lds  of 
instrumentation, of propulsion, and of e l ec t ron ic s .  There i s  
the  o l d  saying i n  American indus t ry  that  i f  you want t o  make 
soap, you have t o  ge t  a man who knows how t o  make soap. These 
men, and many o thers  assoc ia ted  wi th  them, know the  technica l  
s ide  of aeronaut ics  and space and a r e  all experienced i n  t h e  
management of l a rge  a c t i v i t i e s .  Each has demonstrated a 
personal earning capaci ty  far beyond what the Government i s  
able t o  pay f o r  t h e i r  se rv ices .  Each i s  thoroughly familiar 
with the  oppor tuni t ies  and problems associated with our most 
important technica l  mil ikary weapons system development e f f o r t s .  
It i s  fo r tuna te  f o r  t h i s  nat ion that  men with these high q u a l i f i -  
ca t ions  and such experience are wi l l i ng  t o  forego large earnings 
i n  indus t ry  and a more normal personal and family l i f e  t o  supply ' 
the  leadership needed i n  our na t iona l  space e f f o r t .  

Our senior  m i l i t a r y  leaders  i n  these highly technica l  and 
complex f i e l d s  are making the same Mnd of personal contr ibut ion,  
and the  teaming of these c i v i l i a n  and m i l i t a r y  leaders  i s  taking 
place i n  a manner t o  ensure the success of t he  program i n  the  
best t r a d i t i o n  of American publ ic  se rv ice .  

Before t h i s  group, it i s  not  necessary t o  compare the 
f i f t y - e i g h t  years  of man's powered f l i g h t  i n  the atmosphere 
with the  fou r  years  s ince  man proved h is  a b i l i t y  t o  achieve 
space f l i g h t .  But it i s  important t o  recognize tha t the  lead 
t i m e  of 45 years, from the Wright Brothers t o  p r a c t i c a l  j e t  
a i r c r a f t ,  o f f e r s  u s  some measure of the magnitude of t he  
t echn ica l  problems involved. To accomplish a l l  t ha t  must be 
done t o  mount a successful  manned lunar  expedition within t e n  
years w i l l  r equ i r e  every possible  acce lera t ion  i n  technological 
advances and their  appl ica t ion .  Research and development i n  
d i r e c t  and i n  supporting a reas  must a l s o  be pursued t o  the 
utmost of our abi l i t ies ,  and without le t -up.  

There are a number of important reasons f o r  a na t iona l  
commitment t o  a large-scale  augmented space program: 



The U n i t e d  S t a t e s  must master space f l igh t  i n  bo th  i t s  
unmanned and manned aspec ts  as insurance against  f inding 
ourselves w i t h  a n  over-al l  technology i n f e r i o r  t o  t h a t  which 
the  Russians w i l l  develop as they design and bui ld  advance 
spacecraft  and work out supporting techniques f o r  manned 
voyages t o  the  moon. If w e  were t o  permit t he  Russians t o  
surpass us, the  time would c e r t a i n l y  come, i n  l i n e  w i t h  t h e i r  
own announced in ten t ions ,  when w e  would f i n d  ourselves on t h e  
receiving end of t h e i r  advanced space technology, employed f o r  
m i l i t a r y  and economic pressure.  

Space research i s  a vigorously expanding f i e l d ,  whose 
growth i s  comparable t o  the  development of nuclear physics 
a f t e r  World War 11. The NASA Sc ien t i f i c  space program involves 
both manned and unmanned lunar  explorat ion.  From the  s c i e n t i f i c  
standpoint,  exploration of t he  moon i s  of g rea t  importance. 
Having no atmosphere, winds,  or rains,  the  moon o f f e r s  scien-  
t i s t s  a chance t o  study t h e  very early matter of t h e  so l a r  sys- 
t e m  i n  p r a c t i c a l l y  the form i n  which it  ex is ted  b i l l i o n s  of 
years ago. 

Another important point i s  tha t  t o  m i l l i o n s  of people, 
today ' s  space achievements have become a symbol of tomorrow's 
s c i e n t i f i c  and technical  supremacy. We simply cannot a f ford  
a second-best space e f f o r t ,  and we must always keep i n  m i n d  
t ha t  the  way i n  which the  knowledge produced by space science 
and technology i s  put t o  use w i l l  have powerful e f f e c t s  on 
the  minds of men throughout t he  world. Th i s  i s  the  reason 
tha t  from the outse t ,  our po l icy  has been t o  share our  space 
knowledge w i t h  t h e  world s c i e n t i f i c  community. We a r e  cooper- 
a t ing  w i t h  a growing number of nat ions i n  many p ro jec t s  t o  
increase knowledge of the ear th ' s  environment and of t h e  uni- 
verse .  I n  these  cooperative pro jec ts ,  we do not exchange funds. 
Each nation agrees on the  work t o  be done, and  each t h e n  pays 
i t s  own cos t s .  Each pa r t i c ipa t ing  nation s tands  t o  gain many 
valuable contr ibut ions through interchange of ideas between 
s c i e n t i s t s  and s c i e n t i f i c  organiza t iomin  scores  of o ther  
nat ions.  

Our country and the  world w i l l  derive g rea t  p r a c t i c a l  
benefi ts  from t h e  accelerated space program. I n  marshall ing 
and developing t h e  s c i e n t i f i c  and technica l  resources we w i l l  
need t o  accomplish t h e  manned lunar  exploration, we w i l l  be 
advancing a technology t h a t  i s  ce r t a in  t o  radiate grea t  and  
d ive r s i f i ed  bene f i t s  t o  almost every area of i n d u s t r i a l  and 
i n t e l l e c t u a l  a c t i v i t y .  

The nat ional  i n v e s t m e n t  i n  space exploration i s  already 
producing new mater ia ls ,  metals, a l loys ,  f ab r i c s ,  and compounds 
which have gone i n t o  commercial production. More t h a n  3,200 

- 5 -  



space-related products have been developed i n  the  Uni t ed  S t a t e s .  
They come from the  5,000 companies and research o u t f i t s  now 
engaged i n  miss i le  and space work. 

Direct ,  p r a c t i c a l  appl ica t ions  of e a r t h - - s a t e l l i t e  tech- 
nology promise t o  re turn  e a r l y  and outstanding dividends i n  
t h e  form of improved communications and weather-forecasting 
serv ices .  

Many i n  t h i s  audience have, from t i m e  t o  time, s igh ted  
NASA's Echo I passive communications s a t e l l i t e ,  which was 
launched i n  1960. It has been seen, l i k e  a b r i g h t  moving star,  
by people i n  most count r ies ,  The huge, aluminized p l a s t i c  
sphere, now i n  o r b i t  f o r  more than a year, has proved that i t  
i s  possible  t o  t r a n s m i t  telephone and o ther  e lec t ronic  messages 
a t  transoceanic d is tances  by r e f l e c t i n g  rad io  s igna ls  from a 
s a t e l l i t e .  

Great i n t e r e s t  has been shown by p r iva t e  firms i n  both 
the  Echo concept and  i n  "act ive , " o r  "repeater"  s a t e l l i t e s  
t ha t  can receive messages a t  one point  over the e a r t h ' s  sur-  
face and t r a n s m i t  them t o  another o r  s t o r e  them on tape,  and 
l a t e r  re-transmit them t o  ground receiving s t a t i o n s .  

F i r s t  among these  i s  Project Relay, f o r  which the  Radio 
Corporation of America i s  des igning  a n d  constructing f o r  NASA, 
an experimental communications s a t e l l i t e  t o  be launched i n  1962. 
Relay s a t e l l i t e s  w i l l  o r b i t  a t  t h ree  t o  four  thousand miles from 
the  earth and w i l l  be used t o  demonstrate in te rcont inenta l  t e l e -  
vis ion as w e l l  as telephone communications. 

The second pro jec t  known a s  "Telestar"  i s  a cooperative 
agreement between the  American Telephone and Telegraph Company 
and NASA.  Two o r  more ac t ive  s a t e l l i t e s  w i l l  be b u i l t  by A.T.&T. 
a t  i t s  own expense, They w i l l  be launched by NASA, w i t h  A.T.&T. 
paying the  cos t s  and w i t h  t h e  knowledge gained f u l l y  ava i lab le  
t o  advance t h e  s ta te  of the  a r t .  These w i l l  o r b i t  a t  s i x  t o  
seven thousand miles from the  earth.  The t h i r d  pro jec t  i s  a 
very l i gh twe igh t  s a t e l l i t e  ca l l ed  SYNCOM, f o r  which NASA a l s o  
has a contract  w i t h  the  Hughes Aircraf t  Corporation. SYNCOM 
w i l l  be flown i n  what has become known as a 24-h0ur, o r  syn- 
chronous o r b i t  a t  the  height  of 22,300 miles .  With t h e  r i g h t  
ve loc i ty  and i n  an  equator ia l  plane i t  w i l l  appear s t a t iona ry  
over a f ixed point on t h e  earth.  SYNCOM w i l l  be launched l a t e  
next year as another experimental r e l a y  l i n k  f o r  telephone and 
te legraph messages. 

One expert  i n  the communications indus t ry  states t h a t  a 
s ing le  s a t e l l i t e ,  cost ing about $40,000,000 and placed i n  a 
22,300-mile O r b i t ,  could accommodate as much t r a f f i c  as a 
$500,000,000 cable  system. 
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Leaders i n  the communications industry a re  convinced tha t  
communication, s a t e l l i t e s  present an enormous po ten t i a l  f o r  
i n c r e a s i n g  our long-d is tance  communications resources .  For  
the f i r s t  time, worldwide t e l ev i s ion  becomes foreseeable,  
and e n t i r e l y  new forms of global communications, such as 
closed-circui t  TV on a n  i n t e rna t iona l  basis, w i l l  become 
poss ib le ,  I n  t h e  fu tu re ,  information from any nation may 
be fed  i n t o  computers i n  a cen t r a l  loca t ion  a t  cos t s  that  
may open grea t  opportuni t ies  f o r  b e t t e r  f ac tua l  ana lys i s  and 
decis ion.  

NASA's TIROS s e r i e s  of s a t e l l i t e s  has demonstrated the  
p o s s i b i l i t i e s  of vas t ly  more accurate and  longer-range weather 
forecas t ing .  TIROS I t r ansmi t t ed  near ly  23,000 t e l ev i s ion  
p i c tu re s  of t h e  ear th ' s  cloud pa t t e rns .  TIROS 11, launched 
l a s t  November, has t r a n s m i t t e d  more than 40,000 p ic tu re s  and 
has reported important information about t he  atmosphere and 
the  rad ia t ion  of s o l a r  heat back from the  ea r th .  

TIROS I11 p ic tu res  of Storm El iza  i n  the Pac i f ic  and 
Hurricanes Carla and Esther on t h e  At lan t ic  and Gulf Coasts 
were valuable aids t o  t h e  Weather Bureau i n  t racking these  
cyclonic w i n d s  and i ssu ing  w a r n i n g s .  I n  f a c t ,  T I R O S  I11 
spotted Esther two days before the  g ian t  wind could have 
been located by o ther  means. NASA a l s o  used TIROS I11 f o r  
weather support of Astronaut Girssom' s Ju ly  21 Mercury 
suborbi ta l  f l i g h t .  

Arrangements have been made t o  keep a TIROS weather 
s a t e l l i t e  i n  o r b i t  a t  a l l  times u n t i l  a follow-on system 
operated by t h e  U n i t e d  S t a t e s  Weather Bureau and based on 
the  Nimbus s a t e l l i t e  i s  brought i n t o  being. Congress has 
appropriated funds f o r  the  pro jec t ,  and t h e  Weather Bureau 
w i l l  t h i s  year i n i t i a t e  t h e  f i r s t  s teps  toward the  Nimbus 
worldwide meteorological network. Meanwhile, an  i n t e r -  
nat ional  conference of a l l  nat ions in t e re s t ed  i n  p a r t i c i -  
pat ing i n  t h i s  new worldwide weather s a t e l l i t e  system has 
been ca l led  and w i l l  be he ld  w i t h i n  t h e  next few weeks. 

A recent  repor t  by t h e  House Committee on Science and 
Astronautics s t a t e s  than  "An improvement of only 10 percent 
i n  accuracy (of  weather forecast ing)  could r e s u l t  i n  savings 
t o t a l i n g  hundreds of mi l l ions  of dollars annually t o  farmers, 
bui lders ,  a i r l i n e s ,  shipping, the  t o u r i s t  t rade ,  and many 
o ther  enterprises.  

Since January 31, 1958, t h i s  country has successful ly  
launched 54 e a r t h  s a t e l l i t e s ,  two s a t e l l i t e s  around t h e  sun, 
and two deep space probes. Among our most successful experi-  
ments t o  date  have been the  Pioneer s e r i e s  of space probes. 
Pioneer V, f o r  example -- launched i n t o  s o l a r  o r b i t  on March 11 
of l a s t  year -- was tracked i n t o  space t o  a dis tance of 22.5 
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m i l l i o n  miles, s t i l l  t he  g rea t e s t  dis tance any man-made object  
has been t racked.  The s a t e l l i t e  s e n t  back s c i e n t i f i c  da ta  on 
conditions i n  space f o r  more than three months u n t i l  communi- 
cat ion contact was lost on June 26, 1960. 

We a r e  developing advanced launch vehicles  f o r  both scien-  
t i f i c  missions and f o r  operational systems. They w i l l  have 
g r e a t l y  improved load-carrying capab i l i t y  f o r  unmanned space 
experiments such as Ranger which w i l l  l a n d  instruments on the  
moon, and Surveyor, a spacecraft  t h a t  w i l l  be able t o  make a 
so-called " s o f t  landing" on the  moon w i t h  more d e l i c a t e  scien-  
t i f i c  instruments.  Also under development a re  spacecraft  t h a t  
w i l l  f l y  c lose t o  Venus and Mars. 

The suborbi ta l  f l i g h t s  of American Astronauts Alan  Shepard 
and V i r g i l  Grissom t h i s  year were important steps i n  Project 
Mercury, t h e  f i r s t  phase i n  t he  United S t a t e s  program f o r  manned 
spacef l igh t ,  
man-car ry ing  spacecraf t ,  t he  Mercury. These f l i g h t s  w e r e  t o  
determine t h e  q u a l i t y  of t h e  vehicle ,  i t s  systems, and man ' s  
a b i l i t y  t o  handle them i n  space. 
pu t t ing  an astronaut  i n  o r b i t  around the  earth.  

i s  Project Apollo whose ul t imate  goal i s  a manned lunar  landing.  
The Apollo spacecraft  w i l l  be l a rge  enough f o r  l i v i n g  and working 
quar te rs  t o  accommodate three men. 

Saturn launch vehicle which had i t s  f irst  s tage t e s t  f l i g h t  l a s t  
week. T h i s  i s  an  e ight -c lus te r  stage w i t h  a t h r u s t  of l,5OO,OOO 
pounds. 
s a t e l l i t e  laboratory,  i t  w i l l  be sent  on voyages deeper i n t o  
space. These w i l l  include a three-man expedition around the  
moon, and f i n a l l y  an ac tua l  moon landing and re turn  l a t e  i n  t h i s  
decade. The Saturn launch vehicle which i s  nbw under develop- 
ment w i l l  not be powerful enough f o r  circumlunar f l i g h t  and lunar  
landing.  NASA i s  developing much l a r g e r  launch vehicles  such as 
the  Nova, which w i l l  be almost as t a l l  a s  the Washington Monument 
and w i l l  d e l ive r  t h r u s t s  of more than 1 2  mil l ion pounds. 

The f l i g h t s  were made t o  t e s t  the man and our f i r s t  

These a r e  necessary s teps  t o  

I n  our manned spacef l ight  program, following Project  Mercury, 

Apollo w i l l  f i r s t  be placed i n t o  an  e a r t h  o r b i t  by t h e  

After the Apollo spacecraf t  i s  used as a manned earth- 

The pol icy  of t he  present Administration i s  t o  press  forward 
i n  a l l  re la ted areas  of science and technology at t he  most rap id  
r a t e  tha t  can be j u s t i f i e d  by t h e  s t a t e  of t h e  a r t ,  without 
involving t h e  wastefulness of c ra sh  programs. 

W e  have analyzed 2,200 separate  tasks w i t h  respect  t o  
possible  schedules and probable cos t s .  These elements were 
f i t t e d  i n t o  a s ing le  master schedule through massive computer 
runs (PERT) t o  determine that manned lunar  exploration was 
f e a s i b l e  w i t h i n  the  ten-year per iod.  We have found through 
these  s tud ie s  a n  acceptable course along which t o  i n i t i a t e  
ac t ion ,  bu t  it i s  important to recognize t h a t  w e  s t i l l  face  
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a number of problems which are unresolved and await fu r the r  
research and technological advance. 

For those p a r t i c u l a r l y  in t e re s t ed  i n  space science,  I 
would l i k e  t o  emphasize tha t  basic  science p ro jec t s  have not 
been subordinated t o  manned space f l i g h t  but rather have been 
increased and given added emphasis a s  necessary f i r s t  steps i n  
a l l  our programs. Research t h a t  can be conducted here on earth 
on t h e  s c i e n t i f i c  and technological problems associated w i t h  
space has been increased wherever t h i s  was the most e f f i c i e n t  
way t o  accomplish the  desired r e s u l t s .  

There have been so many dramatic developments i n  t h e  space 
program tha t  people are prone t o  forge t  t h a t  NASA i s  pursuing 
vigorous, basic  research i n  aeronautics.  Our research centers  
concern themselves w i t h  everything from pure research on gas-flow 
phenomena, t o  applied research on aerodynamic heat ing,  s t a b i l i t y ,  
and control  of advanced vehicles ,  and chemical and metal lurgical  
s tud ie s  of materials, t o  name only a few. 

Among o ther  important a reas  under in tens ive  research i s  
tha t  of work w i t h  advanced experimental a i r c r a f t  such as the  
X - 1 5  experimental a i rp l ane ,  A l l  of you have read how new speed 
and a l t i t u d e  records are being scored by t h e  rocket-powered 1 

X-15 i n  almost every f l i g h t .  Within the past two weeks, N A S A ' s  
Joe Walker s e t  a new speed record of 3,920 miles an hour, o r  a 
l i t t l e  more than f i v e  times the speed of sound. T h a t ' s  about 
twice the  ve loc i ty  of a b u l l e t .  Walker's par tner ,  Major Bob 
White, not too long  ago p i lo t ed  the  X - 1 5  t o  a record 217,000 
f e e t  or about 41 miles a l t i t u d e .  

I n  t h e  c i v i l  av ia t ion  f i e l d ,  t h e  sonic barr ier  s tands i n  
t he  way of greater speed f o r  current  j e t b a n s p o r t s ,  although 
those we have today car ry  passengers t o  t h e i r  des t ina t ions  i n  
l i t t l e  more than half the  t i m e  required a f e w  years ago. 
w e  know t h a t  i t  is f e a s i b l e  t o  develop a commerical t ranspor t  
t h a t  w i l l  f l y  a t  t h ree  t imes the  speed of sound. 

Y e t ,  

Pr ivate  industry unaided could not f inance the  job. The 
NASA budget f o r  F i sca l  Year 1962 contains subs tan t ia l  increases  
f o r  aeronautics research, including $6,200,000 f o r  research t o  
a i d  the  Federal  Aviation Agency i n  the  development of supersonic 
t ranspor t  a i r c r a f t .  T h i s  i s  double the  amount f o r  such research 
i n  t h e  1961 budget. NASA work i n  the supersonic t ranspor t  f i e l d  
i s  concerned w i t h  aerodynamics, propulsion, s t ruc tures ,  and 
mater ia ls ,  and i n  supporting research e f f o r t  by the  industry.  

To provide f o r  these industry s tud ies ,  t he  FAA budget f o r  
1962 includes 11 mill ion do l l a r s .  
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Recently, the two agencies -- NASA and FAA -- joined with 
the De artment of Defense t o  look i n t o  the sub e c t  of super- 
gathered information from I n d u s t r i a l  and Government sources. 
sonic e ranspor t  development. A Task Force of i! he three  agencies 

We have reached agreement on c e r t a i n  basic p r inc ip l e s  f o r  
the pro jec t .  These a re  that the pro ram is  one of Government 
m a x i m u m  advanta e that d i r ec t  Government f inanc ia l  ass i s tance  
should be r o v i s e i  on1 t o  the poin t  from which indust  
car ry  on a T: one; that d e  c i v i l  a i r  c a r r i e r s  should part c ipa t e  
ac t ive ly ;  and tha t  the m a x i m u m  feasible recovery of d i r e c t  
Government expenditures should be sought. 

It is  espec ia l ly  in t e re s t ing ,  I think, that  the Task Group 
emphasized this observation: 
programs and broad e a r l i e r  research and experience of  supersonic 
f l i g h t  from which they evolved provide the United S t a t e s  with a 
unique capabi l i ty  fo r  developing a supersonic t ranspor t  . I' 

Now, l e t  us tu rn  t o  industry thinking on the subject  of 
supersonic t ransports .  Ira the  first place,  industry est imates  
that there  i s  a world market f o r  upwards of 200 such planes.  
As manufacturers envision these planes, they would have a range 
of 4,000 miles, or roughly the dis tance between New York and 
Berl in .  They would carry from 100 t o  l5O passengers and cru ise  
a t  about 2,000 miles an hour a t  70,000 f e e t .  

ass i s tance  t o  industry.  that competi f ion shcruld be used t o  

Y can 

""The B-58 and the B-70 bomber 

Considerable research w i l l  be required f o r  the  design of 
a w i n g  that w i l l  be e f f i c i e n t  a t  both low and high speeds. 
idea is for a w i n g  that can be mechanically swept back t o  a 
"de l ta"  shape when the plane en te r s  i t s  high speed range, We 
have already establ ished research programs t o  study f'uselage and 
wing s t r u c t u r a l  mater ia l s  that w i l l  withstand the hea t  condi- 
t i ons  of Mach 3 f l i g h t .  
temperatures w i l l  range from 450 t o  600 degrees Fahrenheit a t  
Mach 3. 

One 

It is  expected that surface operat ing 

On the problem of engines -- and th i s  i s  a problem -- 
industry representa t ives  belfeve that  a newyype must be 
developed. Present engines a r e  not  considered su i t ab le  for the  
supersonic t ransport ,  and there  is  almost unanimous preference 
for some form o f  turbofan engine. The g r e a t e s t  power need w i l l  
be a t  a l t i t u d e s  over 40,000 f e e t  where the plane acce lera tes  
from subsonic i n t o  the supersonic speeds. 

The primary requirement i s  t o  rnaintaln high e f f ic iency  over 
a l l  speed ranges. Idea l ly ,  a t  subsonic speeds, the supersonic 
t ranspor t  engine should be as e f f i c i e n t  as present  je t - t ranspor t  
engines and, a t  supersonic speeds, near ly  twice as e f f i c i e n t .  
This is  a tough requirement, but we do not  see ser ious fwrda- 
mental obstacles  t o  bui lding such an engine. 
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In  addi t ion  t o  high eff ic iency,  we must w i t h  supersonic 
engines: 
current  engines; 2) $evelop thrust reversers  for' htgh 'speed; 
3) u t i l i z e  cheap ftPePa m d  1ubriemts; and 4) solve a hoslt of 
other problems, many of them undefinable at present .  It w i l l  
take a long time -- probably extending us i n t o  the 1970's -- 
and it w i l l  take many mi l l ions  of  do l l a r s .  

1) maintau noise  l eve l s  l i t t l e  higher than those of 

The proposed supersonic t ranspor t s  e m  use ex i s t ing  i n t e r -  
na t iona l  a i rpor t s ,  but w i l l  raequfre higher .t;ou@hdown speeds and 
longer landing dis tances  than current  subsonic j e t s .  
believed that touchdown speeds will. range from 170 t o  145 miles 
per  hour w i t h  runway lengths  o f  8,000 t o  9,000 f e e t ,  
compare w i t h  120 t o  130 miles per  h o w  and 6,500 f e e t  f o r  the 
present  subsonic j e t  a i r c r a f t ,  

One of the problems -- coneernlng a11 of us  -- that must 
be overcome in t h i s  venture i n t o  the supersonic commercial f i e l d  
i s  that o f  noise .  NASA i s  progressing w i t h  i t s  research on j e t  
noise,  t o  l ea rn  more about the mechanisms that cause it, and on 
methods of suppressing it, 
nuisance, but  it also causes air4waf-b s t r u c t u r a l  fa t igue  and 
equipment f a i l u r e s ,  
ducing fu r the r  the nofse generated by j e t  engines of  the fan 
type 

Noise of  a i r  rushf ig  by the outer  skin of an a i rp lane  i n  
the so-called "boundary layertt is also a vexing problem today, 
as evidenced by the tons of acoust ic  i n su la t ion  used i n  high- 
speed j e t  t ranspor t s .  This problem w i l l . ,  of  course, become even 
more severe as g r e a t e r  speeds ape a$ta%ned, 
hard on research on boundary layer noise,  using bo* high-speed 
wind twinels  and in - f l i gh t  experiments with the X-15 and o ther  
f l i gh t  research vehicles  e 

S t i l l  another aspec t  of th,e noise  problem i s  the sonie  
boom. NASA experimental W Q P ~  has re su l t ed  i n  a good under- 
standing of rqany of the f a c t o r s  elivolved, 
i s  required t o  gain the i n fomat ion  needed t o  p red ic t  accura te ly  
the boom expected from supersonic t ransports .  We must de te r -  
mine operat ing techniques t o  mhifmfze annoyance on the ground. 
Fortunately,  we have es tab l i shed  the f a c t  that sonic booms do 
not  cause problems f o r  o ther  aircraft flying through the boom- 
pressure wave created by supersonic a i r c r a f t .  

Safety i s  another ppoblem that can scarcely be over- 
emphasized. 
f a c t o r s  as wet runways, improved t i r e s  and t reads,  more 
e f f i c i e n t  braking, and reduct ion of  f i r e  hazards,  

It i s  

These 

J e t  noise  i s  not  only a community 

O w  research i s  p a r t i c u l a r l y  aimed a t  re -  

NASA is workbg 

Much addi t iona l  work 

We a r e  constant ly  engaged in research on such 
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Let me t e l l  you a l i t t l e  about some in t e re s t ing  and ex- 
tremely important s tud ies  we have recent ly  made of the e f f e c t s  
of slush on runways. A t  ow? Langley Research Center, we have 
a t e s %  arrangement in  which a 100,000-pound ca r  i s  acce lera ted  
hydraul ica l ly  and runs down a t rack  a t  150 miles an hour. Trirne 
after time, an airplane wheel carried by this  c a r  has been run 
through s lush a t  various depthsto f ind  the e f f e c t s  on landing 
and take-off of  our present-day j e t  a i r c r a f t .  Some of the d i s -  
coveries  have been surprising. 

For example, as l i t t l e  as one-half inch of s lush on an 
a i r p o r t  runway can ser ious ly  hamper the take-off of a j e t  trans- 
por t .  A rough r u l e  of thumb developed from the  data obtained in 
these t e s t s  is that  f o r  each half inch of s lush o r  water on the 
runway, approximately 1,008 f e e t  more of gvound run is required 
f o r  a j e t  tmnspolat t o  take o f f .  

of prevention." 
OF f igu res  but,  unquestionably, accidents  have been prevented 
and more w i l l  be, as a d i r e c t  r e s u l t  of th is  research. 

This is  the kind of  research that might be ca l l ed  "an ounce 
There i s  no way of giving meaningful s t a t i s t i c s  

I have touched upon only a few examples of the m y  problems 
that NASA is  attempting t o  solve i n  the f i e l d  o f  aeronaut ics ,  
Tn the past, un fo rhna te ly ,  our rapid progress t o  new a e r i a l  
f r o n t i e r s  has not  always been accompanied by full commercial ex- 
p l o i t a t i o n  of  the s c i e n t i f i c  and technica l  information acquired. 
We s t i l l  need to:  

... Develop a high degree of v e r s a t i l i t y  i n  our a i r c r a f t ,  
thus e l iminatfng many o f  the special ized types,  

. . . Increase the maxfmwn-minimum speed r a t i o .  

.. .Reduce operat ing cos ts .  

... Provide t rue  all-weather capabi l i ty .  

. .naprove the accep tab i l i t y  of the various a i r  vehicles  
from the viewpoints of noise ,  sa fe ty ,  and convenience. 

... Provide new c a p a b i l i t i e s ,  such as v e r t i c a l  take-off 
which w i l l  broaden the usefulness  of  the  machine. 

During the next  LO years ,  NASA research of  th i s  na ture  will 
provide the foihdat ions f o r  the  more usefLzl and more v e r s a t i l e  
a i r c r a f t  of the fu ture .  

1 would l i k e  t o  add a few words about NASA's organization, 
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The organizat ion problems of the new program have been acute .  
However, i n  the pas t  e igh t  months we have establ ished a pa t t e rn  
that  is ,  a t  one and the  same time, ppae t ica l  and f l ex ib l e .  It 
takes account of the bes t  abi l i t ies  of our senfor people, es tab-  
l i s h e s  s t rong leadership i n  our  research and operat ional  centers ,  
gears  au thor i ty  and r e spons ib i l i t y  together,  and provides f o r  
s ens i t i ve  but e f f ec t ive  command and control  of the resources 
required i n  the space program. 

We have divided our  work i n t o  four  major program categories:  
1 advanced research and technology i n  aeronaut ics  and space; 
2 1 s c i e n t i f i c  study of the space environment and CblaBWal 'bodies, 
through a l l  ava i lab le  d isc ip l ines ,  and by instrumented m a n n e d  
s a t e l l i t e s  and space probes; 3) appl ica t ion  of ea r th  s a t e l l i t e s  
t o  such immediate uses as weather observation, global  communica- 
t i o n  and navigation; and 4 )  explorat ion of space by man. 

Each of the  fou r  NASA Program Directors ,  within h i s  parti-  
cu lar  program area,  has over-al l  r e spons ib i l i t y  f o r  pro jec ts ,  
e s t ab l i shes  technica l  guidel ines ,  budgets and programs f'unds, 
schedules each pro jec t ,  and evaluates  and repor t s  progress.  

The Directors  of N A S A I s  research and development centers  
repor t  d i r e c t l y  to  the Associate Administrator who serves  as 
general  manager. I n  t h i s  way, the d i r ec to r s  have an increased 
voice i n  policy-making and i n  program decis ions.  

Looking back a t  h ighl ights  o f  the pas t  e igh t  months, there  
was the work involved i n  evaluat ing the resaurces  and require-  
ments, in tegra t ing  o w  e f f o r t s  with those of the  Department of 
Defense and other  Government agencies, working w i t h  the  Director  
of the Budget, the Vice President  and the  Space Council, and the 
President ,  himself, t o  determine the t o t a l  range of Executive 
Branch requirements . There were the approximately t h i r t y  
appearances before Congressional bodies t o  just i f 'y  the  Pres ident l s  
recommendations; there  were the innovations required i n  the 
communications s a t e l l i t e  f i e l d  t o  carry on the research and 
development t o  meet governmental requirements and a t  the same 
time br ing i n t o  play, i n  a manner cons is ten t  with the publ ic  
i n t e r e s t ,  the  very large resources of the p r inc ipa l  p o t e n t i a l  
user  of any foreseeable  system ( the  American Telephone and 
Telegraph Company) 

Administration has a budget of $1,671,750,000. 
$245 000,000 f o r  construct ion o f  new and supporting f a c i l i t i e s  
and $1,220,000,000 f o r  research and development. 
percent of the  research and development budget goes t o  industry 

For Eliscal Year 1962, the National Aeronautics and Space 
This includes 

Eighty 
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and to pr iva t e  organizat ions.  Funds f o r  advanced aeronaut ics  
and axpersonic t ranspor t  research t o t a l  about $31,000,000 . 
Sg1. 
the  goals  recommended by President  Kennedy. 

The 1962 NASA program is approximately double that f o r  
-ding requirements w i l l  double again fn 1963 t o  meet 

I n  conclusion, it has been only four years s ince the  first 
man-made s a t e l l i t e  orb i ted  the ea r th ,  The rate of change i n  
th i s  new science and technology is tremendous. 

The United S ta t e s  program is  based on securing f o r  the 
peacef’ul bene f i t  of a l l  mankind the pos i t ive  gains  t o  be a t t a ined  
through an expansion o f  the knowledge of the  universe,  the  
u t i l i z a t i o n  of space f o r  many valuable purposes, the improvement 
of f l igh t  within the abnosphere, and the advancement of our  
s c i e n t i f i c  and technological  progress a t  the most rapid rate 
possible .  We now have, I think, a na t iona l  space e f f o r t  charac- 
t e r i z e d  by i n i t i a t i v e  on the part of many able  men and respon- 
s i b i l i t y  on the par t  of those who had t o  make the  governmental 
decis ions,  a l l  in the bes t  t r a d i t i o n  of American democracy. 

We recognize that our  secupi ty  would be jeopardized if we did not  keep up t o  da te  but permitted ourselves t o  s l i p  i n t o  a i 

second-best posi t ion.  

We a r e  determined t o  make the e f f o r t  required t o  be first 
in  aeronaut ics  and space. 

END 
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